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8 |wM»r « ^lR*tra 

■^ttSF C^, ^'9 j|R 

W I 'sicGlwllSe 4<“ll*ila 

'*it*w I OT 

'’R**T "^IPT "WIFW *(npr l^'SM fl 

■slRjiii 

I 18ar: i.>^.-^%3Rr%l5 

ill ^ (Threads) ^5S 'llW I ^jlwa ^ wn^t (Crest) is 

^ (Root) I *fl^ in b*I'51ii *1lt5 ^*31’ 3!Pf 3lf3PI3 (External Thread) 

iiR^ I^ww 3!Pr t^wwii ^ (Internal Thread) 3W I CuPfW « 3)C® 3*31 

353^11531 I iiR^ *lR3tC*l3^It<lJ3S 3SC® %t5 WcfW 3F?I CS|1^ 3t3T l1%¥ ifl 

C¥C3J C*iH 3 « C*lR5H*f «£|3t C*lPt3 3f5U ffW 3^ 4!|Ul'SM *tOf 113C33|3 « C*l3lTre»3 

C^Cfl^rtWl^rtC3l<lRi1^W OTSH’^5l3f&^^®R^3W^,^l3l3 Wl^, ^Sl®'Sips^R^3RlW3?r I 
W^lPT ill "^Ri^T^lflS^FR^Tl^ 3^333513 ^3^^ %t3^S^3 PlOTS ’i'isla ^Jl3 

"33 I 'll ^R®r tTim «(j9i»lPi’s» ^*Pr 3l3t 31 ^ 0B|3 I ^lt3t3®l^ 3l'83 383 ^Jt3 wdi wl^, 
'& i|f <nvo ^ (Die) 3l3^ 3i85lfSl® 5*Pr'3i38® 33 I *W8C3 311631^33 31^ 313 

t^u] %t3'VfIfRr 3f3r OT ^pIPi'b ^ 'olt'S* tjH (Tap) 3*ii ^ I 'il3f38|^1^^^JM3l3t 

£*11*113*13 31^53 313 3lf^ 1^53118®C3 cS® ^15t3 ^fapJItW 3(^5 ^Il3 (Manual Thread 
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'stlCTfi^n a|i/%t5%Hi ^11? '*#ic»i ♦<! ^cafl^- 
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*lRfrl*Wl W (fl -^Wfl ^ I 

*filtwi Rwhi w ^ w 

*lfi®lc*rt'^5t*t^W!*9l®^^FT^w^^]w®l5 (ror’^Jlpraftvftra 
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^ I ^ ’TOWT T.S.D. ^ I 

1 Sff ! a. 81 iJl*l >||^V l^il 
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Ifet ! iJt fllW Fy5 
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's '»l^(.<p R?i«H <tlw i 

V5l^-^^ ; iffBlif QPCSRT 'a(l«'s^|ll I liRT '*^*11 ^ liR?. tiT^ 

'o|j|v!»et|Pvt, ^ ^ItC^, Tit 'WRJt 'bI^W « 1^Wt I ^ «i'5|c'8'Q ^1^ 
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- ^ ^(.'o 'sl^csii ilu *re?r'®1^ 'ifiel'ill «M I 

- \s|^ ■>i5<p &h»il<p|c,«i ’a4ci<i *Rr 'aii.^^l'fl fi’tH'o 'oihl^i •*i*f«t1^C^ ’ifioh'il ■"m i 

- ®1^ ’ifi&hll <p|(.»l HJIb Ww 51 T^ltl <P(.«I<P wfSl T1 'a(W*l '^'^l1&?,'0|(.i|»l Rtil Wl 'Z®»||'» <N I 

- ■I’P) ■aNtvo ^W, «|5, 'I'^ll ■>1»ll«5lh 'ai^mlt'l GICTt (.«l*1 'ail^Rf® ^«|, ®t R(.*l •'liWolw Hjlo <P'^*i I 

- ®1^ ’ilsoH'il'O ’T*Rf *)|(silf«15'9* '5tC'®f 'tQ&l"i*il Sis'® '^, ®t ^c®i 'IjtF wou/t^oJ I 

- ^-*1^ 'aih'o(.'(« "STtwr i 











B 





fSiw I 
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. Tsft ^ ^ «}<iir *ff w tjwfl Tfw 18*n ftw « ^ •npwif 

wl^cw ^Rcii ^Plcii '9 4j5 Rffl "tfis»r*lij *m» l 

- ‘•fitB-^^ t“h vn ft’iW'B w Tfw fit* w I 

- Wcw *13 '^Wfl « "Rb WD^ otHcw ^ST OT •lilB’Wifl’B fl (RMV 4llff 

VBCB. I 

-^rtiw®ft-^!v^Tstef ^M*nw'9 i 

^iIUh Hhfr #1i;t#i4l*i 3|\»4«i3f^ I 

- vl^cts *llnr rtMft ^1 wlfl Wrf •lR*il*f CT'lt ^Iot wet "f*ilw ^vm ^ i 

- ^ «ui'Mf|^<i T#t ^ ^ 1^ ®*lBRf ^ 1^ 1^ '«w «twl«M>i1ft+ ^nm ^ 

»rt|p ^1 ^po ^f.s I 

- Biw ^!ib 5W •™ I 

- illVW iBaiMw 'awl*m c|(ilHllB *0lB #fll ^WTI 

- fV*lW ^ItB 4*^1 *l"1i| ^411 tWlM '*l1%fll* <(01 *015 OTd» 

CTW*l1ni I 

- ^ ^^1*HH *rfHI '(|iRl *IW CflPf •015^^^! W( I 

- TllHl-TflCt *0t5 1^ *015 « *fff5 

«|E*lt^ I 

- *0|fc 4(|tH 5|S|1 sfeWI AJ»»H1(W^**I1'* V* I 

- PuJifl I 

- 4t^l0t ♦Kifl ’BtBiymffilW ^531 Tift '9 "SH *lfllBH «fl f&WW •UlS ^lUlUl fils's I 
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'S. ®l^ ^ vs|^*1»^ Sft)H\8 ^va 2|^1^ *0 ^ 

*l'^)I«G's “BjM »lR'et'^ MIH 

<f, S|i>p|>® %5^sn*K ^ ^j|’«|\^'^R^ WT? 

'!s. ^ %C5? 'SIN*!^ ^)l'«l« W 
°i. %F 'q«it'9 ^ C^WRf? 

V. “BlM C^WIIf? 

J». "BiT^ ^»|1^ ^ W® ^ C^l^? 

i. 1^ R,G'»I‘5 <v<iI<i I 

^Ic® ■^fBt w® 

'». ■^Ic® ^^fBT R(«iij sSjNps'S) ^ ■^t 
S.'BjT’f’Tl^^'ft (?r< I 
(^. ®1^ 

«W 

i. vsl^ *i>'^ I^^li>*i R^'s ^<1 I 

'sl^ '^1?lt sIrg'S %f5 ^fBl?J <4*11 I 
'0. wlX <4 IdI ^I^G<m %f5 ^'0*1 ^Ig« 1 ^ ^ '^vo^\o| 'a|^«T<)*1 5»<IG’0 
















IWli wli 

Cutting Thread in Inside Per^heral Trith Tap 


^KH CT ^w>T 

«jWJ4l6 "Iftiflrtl wH «l1M i^Vk I 

«rtii ^SP* ^*10^, OT 

ffiR WJm Manlc-IW 

^yrMw 11*1lain 

«rtw15MH «’■Ilw<i1'i+ OTW- 

i1i^lt'*Hi rtft ^Iw I 

IfjH ^ Wi 

4^^ 4jlHll|'itiflW4»fftj* 

SoifR« 4jl«lci£i cfm4l& MR>itc*!lt '^1^ 1^ i|»t« 1^ >jfVM trl*l aomk. iothi- 

T, llj 1*114 ^!lt*t 1 *>lAv *BI 344 • *4 IftWfil TlJhW ^Irt 4144]4 Wt® ^ I •41 

’*ll4lW*rNfiv*rfiai ■!» ^ iJiH* 4^ ww *flw I 

< llW-®!yM 1 %rt*f1l lllllw* *ll4|OT W *fl|l4WTl|CW*lfihH «ftcw 

^54 ^|4W •IWJ flW lW*t •iflhFhlt ^it 4JI I *4 CWQ <45^ WWW 

^l*!'# 4*11 W I 

*r.Oft^jl1 ■ wR4T%^w%4iyr» 4wjw^ ^4W%arwg^^,*4yt%aT 

4wr (N4W ^Ji*wRw A«i wt4 wHi*w *iRln*wi ^ ^14 wrfn ^4w^ i 



aOiiiiiiiiuii^^ 


r—~ - -■* /.W -A jM -r 


1 _J_ 


4.W IfifM eww^i4^t 

SJ1*IW CT' aw '4l6ft(ll 1S5M *|RIH*HI mwT 
^ TIW 1*lT*r 0W W V IIJM flW 
^l^o* ReW •I^IMH4ff 4IW Iffl44:- 
w, cm: •ii’pswiw «4» fipi m»4 

^ I flW^^|WTTCm4t4Wl5r*f*lll4WHl -Ml ‘ ' 

411 *4^ "SW w *V 4(104 I ?IW IJiM OBW ¥1111 •wip^wwiwf 

^\Hw ^ I 1^ I 4,4 RISi| 4i|a|v4 W4Av^hT*t 

iw Sfl*i tiw am 144 4WH i •44 ottois ioth 4 ^ 

’iwl^ “V I Vfr 4)W^IN *(W ^4W 'V'lWW I iHftw 4|w*(ti» 'W 44iMli>S) 

fl*l 4*4r (wft 40416jlrt4 IHlICH 44H 4» W^^44 I 

*t *iftw ^ftrl ^IW om I <41 w*r, "b^wM Ihi w ^ mw 1 d^wH ^Jlc*hi ’^tvh tflw 
1^34409 l!ltf*lfll Bid'll 44W44 I ilIW^"W^^ Wl1*l 41w •44^4j’S*f 
WViFlIW 04tlV-44 WU 441 A\t \ 







KjW I^EiM ^iPl 

toM 1I9T HIl» ^*1 bHIA l^wi ^*11 


- ilR 9 k.9 ut f|JW T^K*||MI '^'W ^^itw 1Jlt*r *lft>1»MNl IRI ^ *lHWHI fri 


w I 

- 'Sflf^ Pl>IW ^51 IflH ■’iftff 

^■r f^ ^Gv ^ I 

- <|ai1IKH <flWW ftpiw "Elftwa 

TOT *ltQr I 

am flirtrWW 

^ I 

-Ism flivulSMw^iw 



I 4(,« ItjH CW 


’HilWlC'l >|D^| I 

- i<Rl?r tiM BKW ^•*IW *(Ql "^Iw ^tw "BM BICBM 

cjOniii 

- ^jPlT *IW ^HBT R*1W "^jtlW *lflMBMl ^(*5 1&*Pr ’WBf OTI ^ 

'B( 1 >(« I 


- ♦'tfwiw 'iisiBi‘’^iCTf ^Pif'B ^iw #il5i'8iw(>irti‘fl BjcaW 'biwi ^ i 

-tfil"fN tfri’f *rt3»1*i*il *tfn UjMw R’f3l» Prw \R« xm Rcw I 
-ISMOW v«iSiW -Wfl gwisjl*! «lM1t» | 

- *ll5nit*Rf IfWlSM 

^u* I 

•jW Ihll ftwwijTB 

-ljfl*lW,1SM MHH ’^W >tlf'B|M '8Wl^ <jM I 

- ISM ^nw *IW aSpi^lfl ^ICHlB ■^, 

^i4414 ^AS9 9*|3ICA ^CH 'BI14I4 

-Ujhtf WMfl *HIW| OlM ifiBMMf W'« Vi I 

- «bi 4^3|C4 ^i^c>t4 *ift'6 i’wtiM «rttJ^iw ^ I 

-ISM*JliBl*i*ilfl >i1iiilftBw bM •ItflI’lSii* I 

-^ wi ^ AM 4SM •iflM'Hl (%«« ^\b 4fl!l *l«lij -MW W I 

-’^•Il'iB WM ^Dn U^M BtPlW *61B I 

- Ism *lfl|frWHl+lW ^i|(lK flHW ^'Wll'fr'«! ^ « ^'** 1 W ANW W I 

- ^ wlwl ^IflM ISM ww^wr^wi rtw^, "ffB*'BW Wt 1f^ ^MM ^ll 










Ujlc^RrPit's I 

- ^Brf*f '»ll5&h*i| 'nlR'8r1^'^5C?r'%®'5iC^ I 

- |jac*m ^PT I 

- li^tifi '^jI'i t^|i5 ^t"i wM t'ot^ t*it's *llt<i I 

^'sslPi's wIcH^i '»il5,'0r W a|^? 

'S. ^ ^ %t*f wFf ^j^^i's 

S.^^t ^«lt's ^ WWRf? 

C^«(ni sm's^? 

i. *BjMI^ iSjUt^ w*i ^pI-^ TS]t*f ^* 1 ! 

nft iJjUt^ <pR'^h iSit^ ■5?r c^? 
vs. l^f«n >>i5)|'Blo'fi<i 93&lPi's 
8. ^'S&lPi's wjItH^i 
(t. “BlT^t CiW W 'Q 

sftf 

i. Rj'so^il I 

^'sslPi's 'SjltHii '»il^er'»i\<^^'^ I 

S.tBjH'^ C'o'sMiI %f5 Wwiw »1'S^'S| 'ai5«i>ci «i»<it's 
ff. R(^ ^jl'elo'^a ^'a&lPi's'Blf®Pi^^Hc^^'i5tWT ^ I 







Removal Technic of Broken Bolt/Screw 


^ fesifr csrhw, #c*iinif « ’ssri^ 

Mwn »||iI||I^R|' 9' "fftCH '0(tw C.’fWI^ «■qf 

CTCff *115? I til ^ V5t W T0BF& ^ *IOp I 

c^, T*i« « ^ ^ ^ «?r vacff ^ tarafiMJ?r 

^c® ^ I •fll^ ’'fits, HJIcm *fits <ftCV i 

^ kifsiBivP? ^tw ^ ^rtw 1^1^ *t%rtw? vw 
c^i*& ^ ^1® ^ ^ OTT vflt '^ftir I if-4i®NB?r 'SW 
CT® ^ca Pltll^l «fWl«M 

1^ ctPpt 

«.%WC3P(i 

«.^ vw Mil «Hi *lll^ 

W ’IHifi Rt}| PlPm «l «#l|: 

- «M^|® iipff& •fW*« HW <spr CT'^'ippf&’t^Virc®^ I 

-®W Hl5»ilt*Rr^-uKuilwii"wliipf&Pi^D»i i 

- '□(In'S I c^ ’ilii*ilHii «fW(& ISiiRfS I 

- ^ RlSw «|mmwm "^ji® %r MV %r %r csrf^pw 

'BlC® ^ I 

- *tWViiT fpfir® *lt'^ “i^ilii Ij&'h csiPpf •ffitsl’Rfvw Ra <Mit® i 

- R^lI5» If-at^iSlViiaifl ^slu *lK^It*r 0IWS^1*1C®^ I 

-^5lt*t wM»ii 'ijw I 

- ^jt*t ®w^npfir ftciin "jimt itW*i ^t® ^ i 

fS® ! 

- Rl^vft ^ ^5lH GW CTH '(jPn »|1CH| h4hI 'ait|}ltPl4 'aWiilM <I1W i 

- Ii(j *W^ "511*1 RH?lt® ^nk® I 

- (<iv *f^tM lf-'*isuikwi liwfl"JlPff '^Ifwlw I 

- ®t5*lir'^liTQ R>^tt mPTsW’BjM CiW8 ^SOT <I1®M 

- <fll^ 'aiiwi Tlfilwi Mil VBT 1^C® ^ I 

- ^ ^ *a[®i!aM«f m ^ ^ '9ih 13''* vitr ^ cviat m «tcHT»r vaw 




^-o^, ^tPIWl1®»-^ w-ioil Gjf^ 








OTW CTW ^tor I 

- RiWH '»I^ wlcnJfl f^l «l«lM «fl 'airt^H ^hiw (iiUl *1^ 'biMI®» i 

«.« OTTTHT’HW *l'i^1 

- ^H»||c*|5I R^Im I 

- P(^ •tw* ^ c<4lc^4 wc^ 

^ I 

- 1S*T CT^^W^rsirtfl aaMa ^ pt R^ta RPiva 

’^3^’^JC^ I 

- ^filPi'* iJlc^ **i3ti!T CTlcftr R'lllt'B 
^ia R»l3lcw ’ifi|»H«(1 ^ce ^<S I 

- '^il^ •iRPl'ft ^iw cal^ ^piOT 5ft -pur PT wBj 

flCBtWPT Qrt^*IlW^(^*lJlPMI '9lI^Pl'lt^^K«tWf*t^?rt®^ I 

f6i[! *.4 «w wip^ pi^ *iiai alar 

- +tatl& 'aivsjai ^tar <e ^ »h,+Im amw afa i 

- 3iM awe's aica Hc^ ff-aiaflil+Gfl ww^Hraa^’PPHta^aRre® *nw i 

- a)ar« W aMtai i 

- ^l^lca «I(»J^1S afl'illiw ailwfl an* R4ifi»^|pi aMc»^ i 





«l14 »i<pw^ 

A. c^ awaja ■^1 

o. cai^,^i5«^aRr^w^’(fr taa amt* ^ jJ^wa «rwiiaM? 

B. If <iWfii¥Ba awr^wf OTT^ac® «)cfliaf^aw*rif%a5flii pTftr 

^ wK'ftwfalcw^T 

Rta 'BiBl Ma «l at ala »« ^ ^t 


b. ^itw'^r ara^tarUaaia^la'^at'as^? 

^ <aa0|5a5a"f^^lwa*ic®'^'^^laf 
'fl. ^Wr wl^ vsuTnW^i HH^n PTftf 

s. 1ijt*r caai »i4hi »h aianicH caca ara^ ^1 

*. ^ aiauiiakbia alai '»nii caa «tnita(^a nia pk i 


asal^aftf 

b.CTa''?atai 

A. ^ «iwila*»a R^Iihi CTHaaiNlT^ I 
«, insiSl«pliii ^Itw wai» aaT 

B. ^ aiaiBlafl!eaa »ia)a4](*i»i>i^caa nta prtaa? 

*. ca1*& caa «c» ^h^a »i'«4»l»i?j[i:aa Raan ai^e i 











Suspension System of Engine 


•nl^'s^iRi •iw ^iWT '«i»nn6iiiR'6 "jw <nl ^'« *jvh'a 

ftcSr ^ I •'i|Jic^"f'i iWt ct CTliflr *lt1^ Wftir iw 

^nmiw R'^*i»i Ron w i ^ 

I >4 ^Lfl 4ISH tl1#l ^ ^^C? I 



■—» 

1B^ 1 »il*irt*j-HR?|H <(W < »il»!rt^-H ^ eHroli f&w 


®.^ V#i flMif-'rt'i Pioewm 

aj CM i ^vw Rturt - 

i, CTfSwl^ 'ilJit'^"H *hil% CTfBwl*iw 
^^ifRcw 6*iP* >i13rt ijft#l *ll*n f«i I 

pW ^ ^ 

^|dc,« Off 'tlw 1 

8. lifliT ^UpW <flraw, ^lilwl •wtaulTolM TTW 

+t'* ^wmPI'* l4iJ*rl clftwK^^Br i 
tf. wiCn^ilcn w 0>lfl??r ^Icflu 

fries 'siRun ^es sw i fti 

ai(ftfliiH fin SCFII 

■lir^V Pimw^lM frfirftft^CS’^^ 

|i|C^l|Cf uqRoa^ W VHCt I '^*1® ^ *pnCT 

1. ^HJ<| «11»IPH“H *Jlfr I 

la. DfllH Pa^TJft*! »ll*lt*W*!'l *IS<14 I 

s.flftciswW+PsuWW I 

*Wl% I 




4^*1 fth •I'fts ®PR*R^ 







(iBlW V,^ »11»1PH*H PlyflwM 'HtPwt R^iiH R«i ®«iH ^1 ^1 i 
i. 'Wi*i ’iHrt'ii'i Pi^P*i s 

tq uH^ii *i1»it.'*iH“H P^c^toj c?inr4<ijcH iter! 




^ ^1*1^1 *ll1^ '9 Pnwq tMn I 

•qw ^Wwl ^tw '8|JH«M^IMW *11^<U 

fiui ♦Iw ^ tllOT I 

^ 1^ ^iwm IWiT I ^ >iwim 

wlliu^iH 3»Pr« •ifts <v1q *tlf^'*I^ 

« PHiMq bHH >II*ICHH I^M I ’tlw 

W'!ln iq ciflill*1+ PSHC+ '*M sea »tlRrai 

<q 1 te^Sw^J^^^^ I (flit's '* 1 ^ «uM*kmIcm > 1 tq)^ 
Rai ^iar wi I 

«. ter1t=T ftS< Wt ’>H»rcW*T 's 

'flWtft *lll'&t» (fl iH'®lll *ll*ie'H*lH P^esfej fljflv* 
^ I iqft ^ tfl^'^[6^ «il%faBirt »flltef fW 
cim ^1 (fl ^(r% itei^sie 

oulflwifllufl ^ifljqj l^m Ttwcfl i 
8. (8HH ^P i 'y) ^l^^l»ic»pm 

Pi(4ii t (flit ^*1^1 fl *i9^r71^ tfl 

wl’Jls ''il*ic*l*iH*i Hlw I ffefl i 

4^ « ^115(19 *Upff ■fll? ■’PTflOT *IW 

tllVl «l ^ I 

fc (8 'HH14-IH 

fSre^! (fl1t'*ri4ift (S ^ift >|l1^'a ^R^J?r flllET 1 

’di’T cBflT fliiw (fl^ ifl?r%8 •iw ^UssPw 

«Pii^ mw I *tii*r 's »i‘st*iiflt'Hi »iifljc»i *iw 


Torsion Bar 


Chassis 


Suspenaion Arm 


ftel: fl.fl'lifl'flH flW W*!!* PiPt'l 


iter: 

*iHt*H“H •fl'Jla Pipt>i 


















8.8 nrlt 'fl 



*wMj 


i. a|l^Wl*( ^1 

^ 1 

(^) (liRs^ 

w5i^*ir5T), 

(^) '*1^ 'a|jl5®t^1<l 'ait^O®rl 1 

(n) ^«i5m^raT?iPi<r 

U'Wt^ 'e'^ c*»n®lT 1 
(^) JM <Sf^K WliJ<l»(IW<l 

&l<p|?l ^J'flUT WW 

1 

(^) «1|\o|^(^ ■pSf^ (t£(^ 

(^) "*1^ 

^Sll 1 

(«r) ^ u 

(^) c^W ^(tet Rc®i 

■^J'QUt R»|ji>l ^ ^Nt 1 

^.■5*TO'a|<|^|ll cs|fB?r 
'^Tt^ 1 

('^r) ^rartt?t wteii 

'S <MI<-i-l (?^ 1 
(’t) ‘iit^rarKp*i?r^r5Pn®F 
^rarW(?iw 

(^) « ^PJlWstW 

Wt®F 1 

(*<) ^raiw «1?^ 

Wt®F 1 

(♦t) « <3p:wrtBR 1 

vs. cvii»<i*ilW5i 'ii4 'ilH 

'aiwtetl 1 

(«t) 1^1^211^ (3IM 1 

(’t) ’»ilS«P'o|w »HL(.«l'eri <P<it's 
^ 1 






b8 






'^. *||>|{.<1H*H P|CJ5>( W fil^lwo? 

'0. ^c?i*i *il*ic'*1*iH*i *mc*m ’lll^c'® 

8. Pi«p FzlK,'5|^'*t Pic.'*i>>j ■’lll'at'o '^? 

(t. ^?PH FzJ's •'lI'^ICi’I^H^ Pl(i>*lJ»l ^ 

'!j. PiCi>'i»*) ’iiraco 

('*Uf^ 'Q ^ ^ *RIPRI ’Iliac'S 

V. ^2}?, (ilW^ Rw *(1?PT C“fW '9W1? 

<». ^ f^(.a Pli|<(.^ 'so^i Pit'^w <miI 

_ 

i. 8ic?ins%®T C5r«f i 

*iMt*1*iH*i iirl5 'Q C®K I 

'S. pjfB^^rtP?? 'iR' ^ 

8. ‘5®!^ CsrfB^ ^IlPT ^ ^ # upfU ^C'® 

(^. liRs 1^ R(.?i ^ ^ i<rtl> *11^^? 

'Jj. '^I^Ih 2jI^«iK ^ ^ ^ (*rn> ^c'® *llw? 

H. 1^1^ Btl'olii Pi(.«t»»i c^sRH^ 

V.'Bim l^ic^ # 4ai^ «l1t^ *(W 

arj 

i. >ll^C’i'l“H Plt^caw S!|^l«C'9»t 

PiphJcw^i ^ I 

«. PlC^BcWil 2|wl'8f^?l's| I 

8. ^ffiR ^H(.'1'("l'i Pic^c»i'<i nrlu 'S PN i 











H( 8 m PiiJftwfl 4 I 4 RR 

Working Principles of Enging Suspension System Equipment 


C.i tfcPl’’! ttwbhR SSK«i«w¥?2:’'lSLg^ 

sniltt*™ Bill I*™ \ 

sri^crwTOT I 

'^. 1^sR <aBr c^Wt ^tcftPl® ’“'■ 

^ ^ ‘aR< «»w c*[^ 

^•fniw 1^ ^ I 's(H <^1 *il3l»il*il<t.*l< 

^PUt^'s(>iP»iil’«i’iilfl^ I 

fSar i tf.i wht’f*i"I'i ’llf^ of^’T 

«. *11^51^1% nWT (Load) ^tcatPl's'^pr 

Fzj'!, <*Bf ’^I'olwfll Rct Rw fiUPl'S ^tn I 
8. I 

e. lijliT <iif^ ^tw ■?c5r I 

•Sfl»t ^’I’OOT 5rtc^ I 

1. ^susl I 


M tfrPi'i PsKWfl (q^Rwi*! ^ 

’11%'s RIwn «w?r csPpf *il*i Pic'^Jw 

sflCT* 11^ 4 Bfl'Sla '?clT I^SP?!^ tSam 
spH^^^rf^rt: 

FzK 

o.^^pptPeK 

8.'?iHl?r1*2K 

It. R5«IG^ (‘flTRr ^f^TN) 

f^f?, 'Q 


fttm ! 4.^ ^t’a'i PsR 


16ar: S.'S Ps|n 



ISar! 4.8 iJfl'iH ft*!?. 


1Bar! 4.4 sMIfl 'PsK 


itor: 4.<» Riswlis-t Pat 




15i® 1 (t. ■psj?. 1Sai i (t.ir ■pSK IBai * 

^^itpr «l1?r 't's^Hil ^ ’title's ^tv-PsH « ^cb*t PsK = 5 ^' 

*ll>IC'H“I»l Pip®*! ^ 'ail»l«, I <n P\c>5»i 

«PFl9W*f ?WC^ I Pc5 PaR^ « ^BPr PSK . ■ 

1ili^RPrc*W=rPR^'5I*Rc¥^^^^iPTT I 

*ll’lt*H"l»l PlC^*l O *|¥l?, PR^- 

ftat: oo 'ajft|<nifi 

i. «|(jl|I3fa^pg|^^Sf^s|la|(rlH“lH I 
«. fillJl+“fH fl'It »ll»IC^HiH I 

(?F) ItHlPlW'^PsKlJI^RlRtW’Ti i*(OT(<RW6^^ 
f^ ^ I ^ flfT®!? PsK ^ *nl^ R*gp^ 

RRl'WPI ^ I WtCTt’TWlfif *RIC*Rr >aifl»R^ '© 

*1^ T^*ttpw -smt^ Rfwflspisr %iiw ^ 

Rprc^ I 

('<) wiftl^llRl P2|^T*1^*I PbK 1 4 aH^ti ^vPsK IBar: 4,s5fepprPwl^#vPsK 
RRmPr P^t*BO| ^p!!K'5It*fli1*tW’B|f *I11^ *1^ ^ ^ 

«HWl 

(*0 Sfl-HH ftwl-^n W lSft*J PsK -^Wl*H"l*|! ‘il Hfl'SIfl ^^1 1 » 

PlC^ ^ p5|(3:ff ^ CS(W ^ R55V ^ I <fl RW 

(JW Riul+“l1 TO R<J5^ «ttw I *i|f& WW ilQHIIti 

+|W^Br I <llfB« »lt1^ *1^ bWH TO I ^ 

^ai»l PeHUI^*! 

i. «J5 i4ji*^ ^ia»r PsftUft*! rpic*r*i=t 

*l^'5l^4WRl^l»1^Rl’rc*H*R Pais e.s^wPwwftK 

«. 1«-4Ca*l 1^ 


(i) 6^pl4Jl*l Pan lift.*) 4tw *ll'»lt.*mH! -fl ^fTttirPstl 
SHCiIH « RtWI PuytTO 'q|t4ll "^Jp? 'ai^^h TOiT I 

wtrtr 4ETO P^ ’TKOT® oritSiRif^ R*?[<r 

»1^1 II I 

(^ 1^-4CW PSf^1?(^ >1l*IC*W“H> Bn'S!?! 4W*11^ 








■'iTl^’'! ol^in 'il'itH'iH*! I 

(«) fait «ii&r ^ 

'aiJH'at^iciM "siwr 'ssuH W I Sri'S!ii ^Cll»r Psft 1^155 

w ^ilc«lfif 1^ ^ fliiMat^lWii w 
C^tw ICJTftSM^ 

»l1%r >ll»IC*l»l"|ST PlPlSil w I 

ft;8 tfeow^rWCTT^I^ wl^wRlBw^t4#HlPr tSsi t (t.is ^wi*i Py^ 

’RfNt ^I^RT al^I’Jw 'BlWI'S C*fRT iSR*fl» t'**1'Bl’Jf PlPl1!»|W4 
'SIPfl' lii^fS ^^^11^=v»i *iis“t I 
(T) rtit^ (Compression Stroke) : wlTSfl^ilWfl 

'ailwlPl'B st*i Pl’^'i Rtw Rtfl* slRw 
*t*ft<f 13!^i«fir fftw ^ I wr ^aiNtc® eti^c^ 

^*c*r^ I »i»its 1®i*6t*M os!^ »ii«(iw ^^isPio ^?i*r 

*tJf1< SlSli^'S ^ I til ^1iTC®t Pi’St'W oilHl^ll ^ I liRI WSff 
Pg(5_<£| ^^ST'spit^'Sr^QMl tqcjJ «Ht*lw SS I 

f&s i 

('t) «|i’kw*l (Reboound Stroke) : til ^*tBRr Sit's 

I ^tiPT R*5wfl ^?I»T f^ 1^ PlPl'SlM^ iS|C5?f I til ’TO 

f*r^TO I^T01^ ^5it(!p|^ TO I Wr 'OlRfi'S* ^il*l *W<f f>|p|1!»l«^ I^T01^ «tC^ 

tiR< t£(OT 'sil'qi'a aMfij^TO I 

<t.t 1*att 'acrti tiRt '*i1*iPs|^ '8nid!< ’iw 


'aicBlwllU'e^ csrfSintTO wiar 1*sit« 'sadJii 'siwj *IT^ ; 


1^-wnrP 


i. CirflTOlTO OT f*5|t «nw liRit 1*g|t (?I^ 

^SMtS* ^5*T tolt^ Fjj^)Btfl3 ^ PijJt 'flW*T 

^ 1 

i. c»iit^*iiw4 PT ^ f*sit <rfw n fait 
>6 aWa ^*rta«lPl?r «raHc? 

^-fg|t«C!f&aT'«lH P£|t«9FaPr 1 

witssifw 'estcin *II5>i1*l taPl 

<flw 1 

(?ltB5WlW'!l 'SIH PaltSlD 'SflrMil *lfi>n«l 

1 

O, ^fSR, ti|C*W 

'9. W "BSW ■MuRIs p2|*K SSI si, 

pro- <111^ TOw®r all, ^®r, ^tui «|^ 

(a^ *fsim RSiilw 

TOtr^, ’Ttaft fl arow CTWt 
'OWTO^t'eral^ 1 




^-o«, taitBlCTlIlS'ft-'^ kir-ioir Gjft 










ibr 




i. (.i>Pl*l ^2|l 8t<ih'o ^'o 2|^R ^ ^? 

afiiliva ^VD 

8. *||'s|^l« ^2f?. C^*H HrI'olii ’lll^n W'H ol^plii '5?r? 

<t. s|f^W*t C$l^ (Reboound Stroke) ^7 

^n!pw«t!t 

b. CBl>pf <qj<qRlc<m ^w*l3l^ i 

C5l5Rl^-i£ra «lRc'«1^C?p<l'^ I 
vS. '8Clf5 '8C?r&-iif^ "SIC*)! ^11493 I 

8. (Reboound Stroke) <?r«t i 

(7. (Compression Stroke) ?®irs 

«t*t 

Bcuqii '»||^|(,«l) "“t^ 'anHew^lw^l '^|tfa|*ftf^ I 

o. i^sti 'SW& 1*2f^ 'siwr c®pf i 

8.'^ ia[^f& fSaj I 












Lubricants 


fl».s 

tiidJfl*ilw tfiiPT OT wr % iim5Pia t*Br ^ ■5»raR 

sttw, w|5r ^raiwH "sitwf l^iPiw 

am AHl<i>iH,«si ert^ciTW ^ tfi^ '<<«|BtR'i 

’•If^ 'ai'lMI ♦nm ^|W 'SjQbf4! I 

fl»A T|&pM»ir 

CSlfl!?PnP1?I PlfM-Wl *W|C^ «(OTN%«T 

>. 'i w*iH ^il'(pflr «lPh^H ^iits 

*rtw, S'**! <ifliitt“i^ 

Pif6^'«*i csm *i«i<i'i»i^»^ ^ w 

i<R<’<l44atR'e 'aiHftil I 
^ ’*H**I^ tHw ! ^I^vm Pl''5*i, 

"Ul^fB «|^ ^Pl1iiK*r PiPiftHi RfllBvw "stlWf «iHI»ll '?BI 

^T<|^ uwtb 'o(’W(I«i new wlw ^Hhi 14 ^»iii Pl^ « 

PlPteRf **nK “UHW»4 'SItCTt ^ Pllil^*wi*l C«*l 

lip^ ♦ii'Hii *aiM<i[«tji ^ ^*Br ws(H ’lOT 

'^H'™ki4 ^’® ffRf^ I uicw 'ocHwi Gfl^f^ I 

tiwIiiRJi pIw w ! 'iQt'Tv ^ RIo^Tn*f 
c®*r ’S|fl*isfH cffpr ^nr ^JSr *ficr 

■=11, ^ ^'slM ^fipT B*i1?r ^ I *i0w^ 'sit'O^ 



Wf* f-> I* . 

TR ! wR *i,HctIbk *iiW 



■ffeff: ^rw 

ad^HlWIi «|Bmi1 



fS^j! "jPfc ^ww ftsnw tA w5 ^ 


f^WM '♦iBt I 

8, -^atpur wii*r to s ^ t6ii«iiiifM 1®ifi8!TOH 

■•W^ ^Wt*5Pl5 *ilwt ▼iS'i t'BWH '*t*fl ^»Ri Ttn 

>*i^^ral5c^^ eiK'TO I 

(t. *iRp| flft*r ^BT! ^^t^p*Rr *iic’^ wcin *r(ft ^iw 
(flUt *|1^ *WC^ *i15p| *l?lt Glt*f ^BT I 
%. Tt^ fl ^IIRT flfW TO! s ^ Rfo^n^H 

OTPRT *tfi9 C*T^I '*HI 4!BI 

'SIlR BWl +M ^ I 

twc^n ^r*f t « PiPiftrt, "Ui^cB « 

wwiT ^i*i»i«^i*rii^ftatPt ffw^ i 

ir. t *i8i?c*tfl "TOf c'sew *i<ft ^'anw ^ «*iw^ic® cprt^ 

^151 ’jjfiwfl'® •‘I'f ^ii I 5'l4vh^ I 



! ^^*S “iwrtt Rfflw 













1 Bai: twt ^Qwc^fl 


fe.® WlP(^ 

M'tIpCs ^PfSpi^ Rsim*t- 

4i»t 's^^iavH 4i(^Mii*r^Bftr ^rw i 

^ >inar c®i?rt ^ ^ i£R5f& iraw 

'anlS^ T*iCT -^4 ^c® OTir^ 1 

o. "siWPr fij.»iw 5*1’^ ^ilHr t*!®! 7W I 

8. ^nrspi? ■JiW ^iiQhi^ic^ %*tf^ rtw nwiPiQ'® ^ eapf 

^*Gl I 

<t. ’j4Hl>lH *iailV"l<l 'l4*l0rPl'i i 

1. 4bt *|4*I ^ ^l®l 4|R>wt<(^ I«.t>»IW ^tw I 

\f. <lf&t *l'Tl4'®*Tti^ *f?C® OT?r^ I 

!►. i!^ iai^«(i(C5Rr *r1l5FRRS5M S’llHH ^ ^RI^k®W+ 1^pIW 
I 

io. tifut RRS viw Rt»iw ^tii I 

®.8 T]SpR^ ®*f1®*t 

^Qci®4! Pif6^*i®H4 «w4 ®*tt(K <in*f ^cff I iflifr wtiii>i5i*r’*i^c<iw^'^'!jf5^raOTr 

a^'RPiw «®iM Sij® ®«ii ^ i»i]|c®^-iiR[^ Riw*t- 

i. (viscosity) j css\, ^mt ^sinK, ^ 11^ tiiwc^im 

I <11®»iT wr ^ c^ I 



18 ai: A 


vtc^’Hf® 4fP •tffK eRlft® ^ 'SI^ ^t*rla|® ^ i isc^ ^ ^rtaiRSOT 

I 


iw»rt»wt (Qiliness): ^ralxpflr ’iw t?iiir cs|w tii®i?itc^ ^@* 11 ^ ^ii1?r 

o. *r^t^ ifsi®T (Film Strength) : ^Qt®^ 'a<W»iH # *iail(!t"W >ttwr c®w?r *t>ft 
*(W® I *t4i‘ Pi4tpfij *iisflt.*l •it®?ifir c^ilw 

*11? i.<t^ ?W *1^ *1tBf I 

8 , cfl|*(®v®i (Prevent Deposits) s *11®^®*^ '^Pi® 4l>f ®*llPl ^*1? 

C?lW fllc^ I 


®. *lfiw? ^?t? '^fWSt (Cleaning Agent) s ’I'fUlWH « cfilw ^ 

»iaK"t»i\^w ^Qc®i»»i »i4hI ?lc<t i 

®. c®®lt csrl?®®t (Anti Foaming Ability) s ^9c®c4>l fi?iS®lCHl ®iic*l® 4Bnr 

1. ■?![ C*t1? •ICT^ (Low Poor Point) : *l4Rj{ ®|*I»iMlc® 

W, 4 BIC® CfrPta -nWH® wIm^ I 

V. ^ w « ^nn? (High Flash and Fire Point) : ^ -ffM ® 'vm 

®1wf ^fifPT^^TO? *1C5r ?t? ^ I 

h. "^ynt (Stabilify): ® ®*ilR w*rt «i1^Mil*i ®t3r ia?t. ’prt 4i»Br 

I 















i. 

c^mi <>511 
^13 <•^^•'1 w'i 
8. «i]Q(,*q>v»i '©‘tte'T '#t? 

i. (?r*r i 

^Qcn*^ ^ PiIb?^^<iH ’i^Tlt’Co stc?rf'Bf%ir®T ^ ffr*l i 
o. ^ ’p»i'o| (Film Strength) 'W® ^ ^pfRT? 

8. vsfS 'e«lT»W (?r»t I 

i. a^wl'st^^l'ol ^ I 

o. •3lsc<pv(?w ^ I 








Uses of Lubricants in Engine 

s.> « Phil 'Bieiwfl »iw *11^ 

^ 'aiMPi « %n W 



IfcJT! ifitWlin 



I ®fl® 




PliiM 'simi 

1. 

tjiwi wlww^w W PlfBkfi^H t'o^ 

Vl»'9IHI»1 1 

J|hf>)C*l'1 filflhl, 1%VlHli|«H f^«l4 

viflw PwK 'fl((3w 1 


'*101*1 PUM 'S|tW '8 

PlilW 'B|«*i 'Biai*l '8(W^l *131 'e 

«. 

^dPT-iao, ^ifl»r-eo, *t^ *ilw<i c®*i^ 
■^js^tfipr^cw 

^i4.dpT-tro, ^(l|.dI?r->flo, 

8. 

AfiH '8ifflWfl ffl*l ‘•fnrtf PlflU 'Biui»i 

1 

Pmn '8HEPW fflH '8iai»l 

wW 1 











e. 

^IRr «ICtlt*W C^ *1CB^ PltlH tt|ttl*l 
+1| 1 

'«taioM c*iRr*rca^^RFT^ti*T 
^C*W 1 


'sioi'I iRs w®r oiw '«(Rw 

w*r«ce1'&idi^*i »otw *itR«|c*l ®iiw 
^ 1 

^rt*rt?i®t® ^iRw c«»r oiwRifitrw3i*r 


**ff|I* PWIfi« 'oiBicrM l6*Br ^ WT 

^®c4d«i ffliPi^ fff^BFir ^ <(ic^ I (flisr PiN^Jfr ^ '6idsiwili>a ^ISiRiim 
(Society of Atomotive Eogmeeas or SAE) 'ai'jCTlR's, i£i^^59>r 

•iQw'vii 6*1^^ I <9^ *ll*iwilfl ISk lin >81^ R^dH- 

5 . «lht«t*n=T cfre*Rr ^ ^afHwt ^i>imT "Sim 

CT*r ^ IOPK oiHfl ^sir io vif35- ^o, «135-eo, 

'e1|%-8o, >o wljjt-eo, t 'bljl'S-^a, 'SltFRT ^ tSwIKh 

w*r ^ I 1Sat iH.’s li^wiPiIU dft 

*iwik wt*™ ^ 'ikw iptw or, ifliff oioBr i ^ wI3J5R?i 

«Wft® Wt*W HHW PTP*Rr i|Ht4 I ^WORT OH ^ 

OTPW I <iiWM CBORT ^ ^tro ?rt ^'6^lt*i i£i^ i^.<ai5r,iiPT-8o ^rt 

^ ifl’T'*!^ 'a||il*IC'^ ’TOT ^BT 'SIMM 'ailil*l'^ TOT ^HsTlajRr 

I ^vs+IW ’IflT «Mi|lJlHl 

iS^tWl'H ^®1*Wajm C*tOT^ 'tlW I 

®. ®o ®o 13r.15r ®haiMI« (o"^, ^SI«W J^io" H.) o.i«W»tf 

otW^RjliW ^Jl’f i^Pft ^ ^1+^*1 ^ ot|5t w15t ^ i!l^ %p*W ^ ^ 4.0 

iflwei ^PBT *ltc*t, (flPRr *(H RLs I R>tH^ )o piw® ^pw 

■»iti*r, ®kyi '*rl^ liPfifl^-io I '®i 4 ’ ^fWsrt ^wk*i* ■w^rr o or^czi iQwtliii 

■siK^ iflsftij^; i*Rifl^->o tbII^ I 

S. •MlfS'Mfl 1%l% ^BTS G*|® «sm flIlWewT (API) 1SI<K 

wiIwRHi H(5|R'«I*i ^•iRiRw'5 'oihwIR'b i 
(^) viMtwiI c*fi5i*r^!RiPRf^(§jw^-iflirw*ff, ^1^5?ii*f- 
i. liRiSH (M.S) ^ Most Severe 

(M.M) ^ Moderate Move 
o. (!rsr<Ji*r (MX) ^ Light Move 
('<r) CflWOTT tiCBH (iRT^fPC, ^Ri|**l- 

i. ffetaPT (DS) ^ Diesel Severe 

1&«fl>r (DC) ^ Diesel Light 
Condition «iBr WW i 

1^8 %s £S^ fels 'I wtsnsw!?^ ^ 








^8 




ft. *1^ 'aiitilH > apflr W4 'silt% i s*n^jwr iwlvd^i i0w^ i 

'«i*i 8|nrW war 

'N ‘1 *inrw wy 

i. ^ CTfSwiCTT w"r ftwM ^i*r ^ *rtwi*ror% ^iw 

4>ri4^-9o Ti 'fl*M^-8o (ulroi ^ I ’oM*(hl R*ilwi "Plcif i*“ "^t <fl?r 

1^ pft *nf^ ■8pff ^t*R ^is*r ftpiw ^iPw *j0w^ v( i ‘‘w w 

^IWfl »l’1>llifl1 So* WllW ^ftCH4l ^RT npiaft- So <13% *l1w<l 

ttraRR^ I 

'®l*Piiair +so* ^IBPWW? «^* (R?(l wi 1^ ti4E¥ o* 

t*1*ll5|fll*l ^ ^RT JPPflV^o TflCTff 

WWfl 14UIIQM ^ liRl 'Vl'fl'l SliKfM ’l1'»tRo« CUES ^ 
’PR^'Blfl'Plfl^WrW^^R^nr^IOT^ I 
«. wm 'So (o* e»Plftli|aT) ^ io*^tnPWS^-ilBf w 
liPIi^-^o ifl’Tiift'^o 1||H4 *LQw^f 4fll Vi I 

8. 'mtm m ^ HMt'ftim cTOW8Pir*fl5!«ii^J9o^i»Tiw 
iiPP^-8o *l|tfrt OT"T ■HJ ^ I 

ft. ftalf ^ PfiStfil^ l^llfil PfftWfl 

4rapr, 1**flcdPi«l*i Plfilii ^ X'^ilRce "biR^ 'Bl*t fl vIcHn 
I P! ^ «Ri<ft-io ^l&M 'J]0£4t»1 

^ I 

«j. ^wpT OTpr ^ ^ fl m ^ t*iim 

'qon Rpic^ "sn^ ^ I 

Am 0CTM tWftWH '•iPl^l 
^ PIM Aw » ^ ^JIWIH CSR Aflttt 

*I§W1PBr W^, WflPTWI*! Pf^lPTWITf 

Aw Aww ^ I lift Aw An^NrtHi ifl^ 

■»irtftrt wiEwe ^ I iiift OT ^|w i^ctPT 'sM 

*1^ PT HICH fc*lwi*ll ^ I 
(<l) (flAllH (WW^AW : Wftjfl Aw I 

iSIOTf «WK W^ftw ^JRt-«!Blt I 

witf®Br<fl*Rr^RftITwgJ6w ii^AwtJ^^Tt^ iww^r*ftw 
C!B RhIR^ 'IR^'bi'uI'u 3l^Ri'®ffliw*T-'<i ^s*liW^ I <4^Aw iflrt^A^^Awftv^ 
w^ wSR^iW wM RfltRt »iliww wAm "Ws I 'fltPt 'siH^.w Aw iuRf&w^ Aslft^- 

(*l) wilfl^AAnm cirWAw = <iftAwi?ftHti*tftM^cw«xiPwwmw <w 
^ 'B’lwlfll wttH lift *1*1*1 Itfll WAaw W8wr Am wft <8^ wft 

*i*"il>tw ^ ^ ^ I wil*jplAi1*r Aw wiilwt, wft 4 Aw wi1*r cs^, ^AwISe *iAe*w, ct 

IflM W*UH A*t «l W8 ^ *1411 KJCH ^l^il I 

(>0 AwwAw * mwlAw l*WcH w Aw teA ^ *ft Aw* piWAw i *wl*iAfll*i 














liR?, I fcAHl I 

(») c^Rjuiai ptm s <*1% ^ wT ^i«F I iiRw a^%r ^ ^ 

•IIRm I «o" '*|*|>ltiill1 *p|« ^ ^iximU'ttlM ^?jra ^wsf I ^IRr tbPlW 

eiRiEl‘M‘H'1 RillRlv >s i»ihl«H'8 ^ I 

(P) CTW ftw: e»!N CTO 1^ ^ 1^ 

i5n'8»ilt*ni I ifl15’(lP&*il7*lt»rfi5wiiC*r^ITO®^ I ioo'*'^. 

ooo" '^, *\49 ■®t*WaiT RPI^ «i»iW* TOt ^ I lift ■@®f Hlfit'B 

Htl I SffesrtTO I’WST'^^^^RiCW I 

00 I®lPl^tC«W \ft|*f>ll»ll1S «I*IC w I 

RawiwS Sc^ 4tCST*r iH5?^ I will's! ^*T wHIn RsiR^ 

^Qw*!! I PiM I 

(>f) fliw! ^ ’n*n?i*t 'sicBiwiIiJ® *(Q»^ fipiw 

^ Pl«WM« i;lFT ^ I diflli|^#| (fl^l^fitpr 

ij|^ sIctiM 4UIC^ I 

Ot) W t«i5PniHi fllPf! t.'i(5iPnri»i tMlwii 'aiflaiwi^ t’HiiiISmi*i %f 

iscn ^ariS^ TOT ^ I *flis ^TOIll^ ^arlilPlT, ^ (HfS 'SC^ RsH, I^PRf 1 ^*IW 

TO I 





b. &^'!i ^'s ▼’8 sppRri 

Risr •9's 4|TOr 'S 

O. TO*T <3)3w4J»|- to P*t*TTOfl»'^®W 
8. •'iPl'B TjSwtVH 'll*! Prt I 
<t.TO*r^§w^pr cth ctot uiwv Rmm 
«». TOTdil: (SAE) ’sitPT 
<i. tfRiiit (SAE-W) 

V. SAE-IOWtoc® WR «iwn5 Rww ^Ib( t 

i. ^RlPRT C*m^11TO®f®®® (i*|ITO^tSRTOS*T ®(HaT^^^J?rTOt TO I? 

io. API «irii.»iiRw PtoSH^RiPRrTOTOTO^^? 

API®^TOiPrtfTOl®rapr^fiiPnTTOTOTO^^T 

TOl^«Rt 

i.^fiK®TO*r'ef*i7BrTOfl*r- TOaiPiT^tt'^ pw i 
os!|\bI«Iw TO«i *i,9»t^'»i «jc5T»r cror crof i 
TOSlt^*l® 8R[ 

i. TO®r (!*l1^*tljif^^^^^3WTO I 


f^s(CPt»t CTOTSPlH ®|1®|+1 TO I 


®4 T-o 8, 'aieSlwIIS's-^, OT->oir dPr 





CT^lfi|W>r 

Valve Mechanism 


lr.> V|^V CWlftW 

W^IRWW I ^ 

WKfH iJr ’ff’T ^(Pl3’Plltcv ^ I«lw 
‘Iflv'is -Wii w|*Ta *rt® rfliHf iiTO 'b1*1'«19|w 

Tpiwifl^'TCViOT >il4j^var I 

CWtRsPI ®PrtOTr1^^ PT'tt ^ 

0^, tfl*! HJB 0!Ji "Iji^rli I 

Wf IRWH 

^liuRT 19w c»i®iflwi ^ ®i^ 

dndii^wi '5|v*ilfi+ I «h« (5=^ 15|ft®tt3i f*(tefir 

aB<t ®lT® dftv rttw ^ vw ^Ic® 
dtvdPBf ddor *iv*T filvpfif PiPiwlM dwd v?iw *Tlw 
'auwwfri RSR c*n?r <iipr >1714 *iPI ew ^ ctw *nBr i 
’WlT® CTVlfiV*ft dvwfw HR <Wt» 

dtd^vor I dRU ^ ^ ^c® IfiiScjft'e vw i 

’®l^ cwiRw^ ■*nw rti*iT *<i®w 

sfl«!ld( -♦« I ^'rtwi diCTf I 

v.« •PFfir^n® CTViPw 
Ren *t4H ®1*1» >1(f^ i4*fl dw : 

dd«ji ®ld® ewiRdd t 
ddc^jb ®l»]® c>i4lRd>i 'f*iHlufi'f®l« I d cvw ®1^®dPr vild 
•WdlWf d^ 441^4 ^'d I d*W* ®ld® 1^*K RW *lft® I "BIT® diW ^*fl «fl 

®Wd^vjR'ip1^dvdTft*fi:wldvnj®li®w’?|[FrOTrd^^d®'^v® Slhii ffnr i®Ito 
^ rcxi ®t^ ^dVd® d® di® Pift®h sc® uRt v*hr dtw Htir^*iic<w dW 'widJ^lwl dtw i 
iWH® diftrt ^jc® ’iffe c^ ®jpr “Uftrt ^jre® diCT dd»f ®it® Rvlin ®T tifiHP ^iiwn iMn ®iT- 

dWVSIWdlW I ®I^ dl^® I dW®|®'P*Kd'gfl®®dJI^ I ®Cd '«|*l® dRT'^ 

®jl»i ^ PidcUfl »dwddf®®w^’d®, ®®vl d^®ld® 
eddt dtw 11^ ®Fld ^ R^Idm ®d wd V® dl®, wNi| "Pdr. ‘^•uls «l^®t® 
d®®sr£Wd^%3f^*iftBfORr i 
m,® ®ld® wdiRdd s 

^ cdff ®l^ CT®lftd*r c® ®®l® CT®®!*!® CT®lRd*w dw I d*r w® i^*n1a dft cs® 
^Jiror aPt®®Wdlw i®il®^w®nw *ift5l1®l®®f®19i®teiB5®tM*N*i 

vcff ®dH 1S|®^aw d d®rdjinTOf®wic?^i®R'drtCT’®n® (^td^Wdinw®isr1^d»*Mi?w 



IHtm VALVlItHWE 

Valve mcKiMSN 


He t V".! dTO® vR® swiftwr 

mz 



IB® IV A ^lilPW dft e®i ®R® 

CN®tR®>l 




<ltCT, ^tcT dSe^ ftalHW ^ i 
wfir o^jii 4iln oi+lRw*( s 

i<i «i>!flPiPisH Txps ^]|p|» <iiw i^rt^^rlV® 

*ilt!f 'Ul^U 4Wlw “U1*rt^ "^jw IfliUftt. »ilRfl» ’ififf •iRuPi'a ^ RvlSH *9 

ticnivH ^ ^ I ^iwRr e^iB "^tpi ^ ^ispiR wn ^iT*f ^fpr 

R’lw^ dCHW ^ ffffl 1^ ^jlwr ^ iwlf^ ^ ^ ^’wH 

*l*Wlfl 1*9(1 (JSh'Iw <!W ^Ifl I 



ISH I ►.« ^liKHI i«HWfc ®PI® CT41R*PI 


>. ®|^ OI-flRW %T 
^ c*iwR*pr ®® «wt? 


<ftpl1»It-b' 


1. ®i^ otoiRbpt # CTwm? 

^ ®I»I* owiRtow #fF 


®s*rtT*wd!iI _ 

^ wl^« w^lRwufl «|«l®3?lirBl (Fit i 

«-Rl(%3*PPfir®l^cwlRBW^Mi¥^Trt*rw^ i 









cBptt*Rr^iW 

Introduction of Automotive Chasis 










tf«F C5^ « 1P*T 1^11^, 

f>H'>5»J, f>lt'>5»J, «IJl»l'SfB T2i:j1#^^5l1^(*ltJ5»l, I 

«<{,'B|t»nn»« *lta^ ^wsn>r: PKWej*!^ IPiF, fa'ietw^, 

ajt’l®!!?! “IJ|»('‘B, 'oulcsi*i ^'ojIR i 

Jl.® 1fec*PT'8^f^'sre*(J*t1^^ 

CSPR: 

i I 'aitGItmlU'o CBfSpT Tfl? 'sjpu ?fl1^ «|f^ « 1^ 

R?iaiH »i<p»i Rija(h <rfC^ I 

^ I 'aiwiLnitif'!} (.&I5|»i «^siK'^elH ett'»l?i 'S^ *rl?*t« ^^'^55r i 

vs I 'ai|U»|ta)||iJ'» CSPPf 'a|^«ptilca|| Rt^G<q ^l5t I 

8 I «tlf^ C5f5pr CJIlUl^lTi *1^ 'Btl'o)?! RRv8 ^ I 

-"faivsl (£|? CB15 r« W^ « aiet^vo ^ | 

■^: 

i I 'a|c,'i>|ca|lli»'» 'a|«)?^h, 'a(c5lwll^« CDpIC'I'Sl I 

\S I 'a((.‘5|ca)lti»'0 ^/«jl1% ^ lilC^ 'aiH^I'QUl^ 2|f%^ I 

8 I ^fipf « 1»'0(.<R 'a(&*i*1» I 

(f I 'Q 'a||(,<il5(.^ RilMtl 'Q ^rt^rRWlW '3’1‘t aj*llH I 

iJs I «||i31/R1«J!| >|I®iI»|I®1 **11^^ I 

<1 I 'aiCJJlWlllJ'B Rf®C^ 1^1%^ W (SR ^ ^ ^ ^ 

^Kl^j I 






^?in> (25tf®t^^rf5? 

jSHPl“i*l "TN I 


i. 'aicSlC^ll^'O Cof5t>1^ (^ C^ dS^'^lTsr I 

C^j^PT 'Q '^U‘^ vS f& I 


«R[ 

c&Pi’*! R^ll5\»>o|(,^ Cie|PlR*ij|^ I 

CDpI^ '0 I 

VO, 'aiuJlc^lfUvo C^ffe^RT '^9tC5RI N»|Pl^i '^ft'Q I 












Fundamental Principles of Brake System 

)e.) •iJl^WOTT^ 

CTl^ api1%<Rf *fiiar w "sM ■iPf* ^ ^ 4 ^luw ^ iim ^tP! 

■^M •fl«lt^ I l^l^lwi tw «flOT «tl% ^SRB IH'IWW 01^ tH *fl«it 

^ ifl? wlit W ■mi*t ^ 'fcUJ'l <fl»l io ffliftS»(^^TF|*r*flWT'^ I 'arWH ftPl'SH 
Pjs^H Jo 0T*flfSBl 13|IF"WR HUW i PBlSftW’^WOT'Sd I 

'll'UW♦flU a|«llPlW ‘•UlbC'WfH ^ ^ I 



IN' *i*.l •trt’ICTOTT ^ 

)o,^ ^iKiiPl^ gvPlrtfcir *uibcfc^ ^1^4 4la 

*w^ "ffiiT "siftw qw Offtwiiaff q^ Pl^*i) *ijibcwn ^ '*i4*n*l ^ q¥ 

*uic^*K«f »il^Ni PiPiwIfl ^ ’J’tK *i*(^*ili*l qr siwi 'ai'ww^ftr 

PiPwiq 2|q»f^nr *i*2(*ilR* q¥-vs >jJSw ftjTMM Rifll* 15fw 

qv aitw 1^ 'oiMftfli pq i qr-a qv ai>iw vjl-v^i^m ^ i*to, 

4^ ^nf^ q^iiEir I 

^ms q^ *U10M» qpfl^ *R1^ ftPWOTite cwmm 

Is^PWwM '9W!wil»i "BM Paiww Tir ^qa Psj wm ibt q#^® 'siic*l4H 

io.'o iiliftcv q4 ftt^ww iiui util'll 

• '*lt|lw flflu ^ q 411% flwq 'MWJ qv twll» ’■i-uwi 
Pli*ii I cjcvj^a •llUkJ* 4 qv Pit^wfl <llw i 

• •fl'swfii diPW ^tWf»iViWi *il*uw bW» 41c? I’swif 

wi" iiWu 4OTI ^ I 4 *nfl^i(Rw *ll1^ ^ 







I *f|l^ Pl«iH ^Itl^'Wr W*T«i»j|^"b^ ^ * 1 ^ I^RT ifl 

gr "Pillow iSiH'fcTMr efcBiBn^^’^nt: 

-■B*W <lll^ <ll% ^ I 


-"S*!® ’Ill^w PlwtH CflW I 

-■B*W ^14 '^RtH ^I*Rr *ltl%w >|(H« CfWBt I 

'Slhfl Prtt ftw, <t11^ fl ^l3lw vM wi I 

-^WW 4C!fl b'lC* >1WJPU +^1 I 

io.B y-f l^c^cwi al^mw 

flU^ qv ISrt^ecw *PPRrow»i^ ^ «Bl!r ^ ^ i 4»w ftl% ^ 

Pip^!»i»’5ialfr^iprw*f^'^ ^fffprs *nfw « ^rwiph ^B*Rf ftl% to 

c|(«)^ «l^ '^rtHi wi^ wltf ^ ^ ^Miw I %ii ^ PiC'^Jym wl wls 

^) *!BMPI'* iil^ gr 

-di^iiittt «Hi 19 

^'®i?r« w ^*1^, 

^ ca^Pn*i|t 

^ mn ^ 

^ <s^ 

« I (a¥ * 

^) *tI c^-'8Ul I •ff'BflRf (3T 
'H) wi-^rt *nwiiT qvtwtft I 
8 iiBfif <aT > 



<l)'ii'6 •iHh^ 

<() ftilC niifl ^ (inii?i car ^»>|R I 


1Bai: io.l •WFlftv It1% 




















i. (4«p 

(3^ ? 

O. CTf5?RlC!^ (i3'^ PlC^»l ^'® 2W?r? 

8. ^rN?Jf^ ^vo 'Q '^^7 

<7. (3^ '^■it's ^ Will 7 

'b. ■'UPrc^pra ^3# c^ I 


i. «ttf^ (3?5 Pit»5w<i i^tiilet^uvil (?raf i 

*l)l*tc^G*ni ^ID R^'o I 
vs. *lt'6(?rl<I G5^ ■^'8 SWI^ 'fl ^7 
8. (3^^2W1<1 'S#t#t7 

ff. G$^ •^'9 fiWi^ 'fl '^7 
'b. ’iil'^G'8 PiG^G^w «ic?rt®f%i^ csrsf i 


i. *tt1^ PiG'^wG^is ^ I 

^)^55t*R* <3^ PlG^G^ *I)I&G^G*H1 Sg?i^ ^ I 

vS. g^^ni^csra iz|Gill'6t^«l'0| 'a||G‘llt>»il ^ I 

8. *|jhG<8G»m ^^C!3 2tCllT«t C(f»IT« I 
<7. rI^Pi^p gs^ *i*Hg<p ©tH I 








Technic of Parking/Mechnical Brake System 

'IrtIflM'B P|t#*| I *(#|' *01^ 'PWcw J||<(Hi*1» 

«|?ST*f W ^ ^(15? I '8 ''IWUff ^ »n(^ Tpl^ 'fl *nl^ *)?BM 

<tlw I 'aiw *|i5w wii ftftofc is»w 'BMiflii *f(l^ipff ui 

^lft¥ «iuiW ^ ^ ft'rtir ^^w <sv9 ^ I gwT 

1^TPW: 

-6l■l^ftll^ *111^ *11^^ ^ pf flw ^ '^I'llwlfl •< (aT«iaii*i i 

TPW ’ITK ’^Wlwt ^ *llv, 

« ^ ^>*[11 fiRw ^ 

^w^jfi’*iWttCHN i46t 

- ‘•iiftf*, <aT 'ii<ii<Hw fW ’111$' '^I'liwifl 

•nft i(CTM^TO5^ I 

-^^JPT’lll^^lrtRv ^WJ «fMlW 

I fiiV ! 

wBf I 

- ■ffliRt *ll|5^ '&3M ^?IW «|«W ^ I 

- TIP? ^ all ^CfW ill l?lPii0|» fio® ^ I 

*n1^ cim cal^cwi 
’5MT •tfll5l*Rt "Hl^f %*fll 1%ft W 
•4Civ Rm ii|B vid «|v| ^1 
i I ^Klftv •fll^ <<HI Ifirt 

*iBls|ft» ^ I ’Irtish ^l»wt « ^iwilt 

'^leiT *itRf*, gwi flniw 

I ((•MPl'ft Cj4C4 

*l<stfll*l « ^iMwot 1^01^ i%*T ’wW ^ 

fSil: A 

^ I *WHPl'4 (3¥i tflw ■tl'flR ^flw ^lil' « iRiw 'll vflvlfi 

^ I 

^ »wfla I 

'f) fwa 'fi (3TI 

^^-o4, «ldJlWll9*4t W->of^ CSft 














*t) ^^’*1'® 'oln '9 'jlS '3ij|'i9'Br|’*i>ln ^ ’IlS'B MiRf?, I 

ii.8 «Wif *t1f^ cat-« 4l<«(*nP>i 

^) «fR5 "w ^ 9 <iRs|& 1^ *nf^ 

tBat ii.8 ^ (8 (?r«nwt I 

■’iHow g^^'’i*2|’fl^w gf^?. 

5*MI I 

'«r) «aw ’•r® ^ 9 «iR# ^ 

•n^g^ I 
^iW/^BWl’fs 
> I'^ji® g^Pi’dW 
I 'aijl'b’BflPte?,^ 


9 1^?® 

8 i^5»rftBfRr 
<t I g^ ▼jIs*! 

9 ig^lt<iJTtPRi% 

'vl4^HlPi! (ii SCSI'S g^*^?ic®Rr RRi® '5jl®g^ 
R'olut'v 1 ?Pt '5^ I ^ ^ nww 1?t5T ciT?r 
4 '5|*i ▼jht'iii *(l*ij{.*< ^tfi g^^lJOT 

^ I Ulw^ ’iwt I ♦fg g^^ 

»i"«l*ilRl'* ^ *ft^ gt^ ^sg I 

»t)'«|M9 ^ ^ 

’RTg <tt1^ gg*?r^9PPi^ 

i I Pi'oh, '^) '0(i)«»eTlP5i^lo) (iRt 

8) g^(iR?Rl»r 

^rt«HI1*|: >9 'etl'S)?i *fl^ g^ 9 gg?r ^1^ 

^sg I ^t*l| ttltw ^ »l^l51 iju 9 


^) *i>T5if»r® *fif^ g^ m 9i3iwt^ ^ 

9 *W^ ^jM'iJi^g'rt ^igj 4«: 




ftai: ii.j *111^g^ 



I5«i s i5.9 RPIS g^ 


> I *ftf^ g^ ^ ^ o) g^ •arm, s) ^^wwH^w's 

^sjm, <t) 9) ^sors??!^, «^) ^m b-) g^ 90lc»RlSr 

I 

^ 1 <g | t lfii8 4 ^fpii?r *i*TBif^ *nf^ g^^^9i<KSrt?r, ^9^'Aumw 

I 

g<pw ^fflT^9ig «tgH iffp® iiR5f& »ii»tiR <ngs ^ *it hRs|Pi« | g^ 















































*Rl <SIW *1^ nHh BWJ '*1^15 ^'0*1'0 'Illt’V I '0(hl<| ^S5l®Ht ^pIPi' 8 ^«i 

I 

•m^ *iv<il’l«*uiK"l*i»i.^ csNitBww «i*r^ 

^•15»I « >jW|Q ^fttPl’o Rtiifi 5,'5 »i|5,bt| 51 RPI^ *llf^ <qt?.»i'8|(.«q 

4i(ti| <IK^ I f^CJI 1^*1^ ‘flRf C*T^1t»ll ^Wls 

<iaiH,"l/’n*l*ilR! 

i I 1*1^ (Hand Brake Lever) 

I (Primary Brake Cable) 

« I If (Cable adjusting Screws) 

8 1 (Transfer Cable) 

^ I (Equilijer) 

'b I ^1M*I (Rear Cable) 

1 I (Braking Unit) 

cswlf^^ f4^ PllJUliW 

«1*r5Rr i <^1 

g^ Pifc^»i »iil^ ^i3i *r^K siww ^fig* i 

gg*?f ^larw, ^aoi\5^f%si^ e «n^c»re 

'iiw?r «fgW «ltaRit ?W5f ^blPi's Pi'sl^w ^ 

^ cBpT®1k?r til *tt1^ g^ ajcgff ^s?rc® 11»i^ 
lii^ ^ipow ta ^Bpr g^ ^ '3iii*i^fi^t\4 ^ i 

'ola’i'S tn bk*iii g^^^jpwf^ 

gR»t I tfl g^ Pit«5>( w|i» gf^^si^lif i4% ^o% 5»w I 

HlolPl'o *111^ gw H)lw*l <rtw *IT ’Si?! "BM filcaft *IT|CB*1W f^W WOST ^ I 

t£i tiwfl# Al's'l’Q ^fiw^nw g^ *ctcB»T «|gt*t'^g ^ ^ i 44w 4 

•1^ ^’a* Rii'8 I til Pit^*1 ■s*<it'9 e ^ i 








^ (.5^ ^•ic.'s ^ tsNlti? 

^^ t’Ttui <)llai<p ^ HlR»<t, 

«. ^srmcBt^ c^sN^? 

8. ^'» s|^|g '^'^? 

i. *tl1^ (yt-M ®{.>*t*ti ^ I 

'^. (^(.^ fitcuH c^BfowT ^^r*r 1 

o. •’tPi PicjSw^ caiPtzsFPi^ (?pr I 

efU 

Hlf^iv tg^ PiC'^c»i<i ^l^fiUlPi I 

ciNifbM^ >ii^iwj *fif^ Qc^^r<piT*t«1 
vs. w^lPi^jl*! ^ OC^ ^pfsHlPi ^ 4 *il I 













«iKi iniK 

Technic of Hydraulic Brake System 






PlC9ftt»H 1 |«K 1 

^ Picifttsi ^ *nai^»i *ni'Mflc*H RPitB ^ 

alwiT Plf^t»lX HltflU 

’*iwr >* 1 ^ '(iw I 'ffSt q^ *t5ti®"r ^tpr 

'ifilp'B I ^iif^w fw*ili» *iriw*r *fMMtPr ^ttw, pt ctot 
i>l(.w*il5 q^ *Uti®*r I >*l q^ s|nflc*l?r '®fWjc*r "Sl^w 
•tll^ »llfe fiiiaiH w «ft5? I 

< iiriit’*rt*rn*i® %!Rr «twtiA q^ i^ORf 

flBri’iin’n^ ^-^Iwl 'tlw i tiffin qfti ^ 'srrtiw 
<ifst q^ ^iJtPffPRT ^ <ttCT I <iiST qr *iRwin ■srwiw 
(^Ibc* ^■r PiPl'ftlW i^tswi "SH fl 
VW *i|lti'V I 

*r. oim t^*flni*r ^ ^^Pi+ 

q^ Plfr^wi 4 »tl'2ln 'ifffS' ^ I wlwl 

■♦nq qsc5 c*ipr iflBt 'si*u •hXhw hw ■fliPt >* 1 ^ 

’0(^l4VlR'ols 'oulPfn Pi’i*oh «(*!h s't'si I 

q*l1(iui4 •ilflw qw 

csift«r»ltt^c® ^ q^ 

PlC^ ■flm'fl 4jLil 111 irrSt? <if^ q^i 

^r^t*#r ^ ^ ■^: ■5(1^ ^iPi«tq?T 

^ "SM ^p® Rutil 

®|qf q^ ifti ’iR’j^ <ftw i 
•nf^ *ril^ *1% ^ 

®it*T q® *litc®PT *IT1?IT ®t*t «lcaH ^ ^ I ^ *pr ^ 

^ Tsnf^ PF*5|qr RuiHl4 1^ m 

R'lH w ^pf<t I wr q® •iftw 'SMt%» q® 

%®Br *tn 5 tfli^ ^j|»r 

PiPiwifl ^c® '®q^'(H wPi *fl Tff*r® ■*ui*iw»i-*r- 

t»il«lwT ®nw«*f q^ ^ I 'oi®Hii ^*r PiPiwlwn _ 

PNJwfl <(W® q® ^ 3 i*®i*ii13® 

q® ^SIPRT *11® ^ *flRq prt tiR?, q^ *i**1i| ^q i q® ^ 

ofl^ «ft5® R*fR n 1 Gw» RtUih ®?rt «tlc® i®H®q® *iiti®*f^w5W 

®*pri9«t ®?iqr 4 Rds^rR f^'*wsR ®tCT ®RR c®?i® ®ipf PiPi«>n ^ 5 ® 


IS® : m^lfl PiPiftIfl 



fSar: +Rw"H ®l*i® 













'8(1'<|^ 1(1(|M PW*'0(lCT 4^11 I 

^ I||1| ■Ulw'lpli (SV 

“wIE/flJt Pift'sln 'c ^ RATv crifr 

1^ I aN& rtw CTiHrfi*rtf tflw 

^ 'm4l%a <iil\K^ <i1'Ml*i "w? i ttmiwH ^ 

^5B I HPT ^|ilD ’SPPli ifl tfli^ ((^^ 

■^ni RsmH I uv wN 

•, 1^H ^nE®rt®|s '□iW3'* «IhiH*iP|» HflcH 

'■ICfW ^PWUlT TlWIISfftv %wt ^ *01® 

m I «4&r 

^1%^! ar ^ I tflOT iiiiRr i<wl& ^ 

fiUPft t%fi« ^1^4? *iI3mc^ ^ ^ I 

TF. ftPWin il^ PiPiwifl 

^IPTRMW I Pif®lfl»M PlliM. Ifti: tol «!■» 'BIJlWVpl 

^ilw (SPu ^ I '^*yfi|w ^l*r 13|||i)B|a ^ *j1flfth^l i^iWirtw 

^*1 Piftwh R^iwn »\M^ « ^*1 Pift»li 'in^ ol^h w <(IW I 

q¥ IWow « 

^ I ^ ftptWHI « 

»WIWl'»l '^■IJl'it t3|(^ "Wit « urapi 
^*Rnr ^repi « wi ia 
Pit#*i £^(fr iiwiii«w 

I 1S»3 

^ I av Pit^w ^ni^ ^iTw oeprtff ftviHPwt"! 

^ CTRi^ ar ^ I «4I?T '4H41H4 ^JflT liffHf 'ffrr Cfl^wJ? 

t'liFi/^lw® Rji «w "iftHlB '■^*1 rtw ’llli^w i[|i^ I 

« 1415l^W aft< 4IW 'BICH^ WOA^ »lfef <ll(^<^1»IIC6 •I'ai'l W^WW "BM<1tSW 

IW 0af1*!M 4fo^!^ ^O «pf bp|4i|C* ^ I <4 -flilfif «igM4 ww 

41*14 PiPittIfl «J4l4 |i^|U(PW1*l a4r%*W«fl^C^*lt«4t4lT I 

8 I’lWB'ff ^l^’SWW^^'PlftxftpiM^WTOf^jnr *1^ bHlC» 4(*fli(|f 

(SPl Tf Rnk^ 4>|4f 4>Hr I H^lt» a^ 4'V'Bl 4H|^lWl < 441 ^ •PFK’SWT ’Itl^ Pl8!W 

i>Hlc» 'fliiqis Pili^'^'^4Rr I >(MI1^4*|4 « Pnw "SPlRf OT^^t4 4I4^*fWSt4l¥ tlfflBl aW 
^ MlWIl 4W 44 I 










vSi» 


'•t. 

^ I ^ Plt'>5t»l«l piwej ^tjBIt Plo-nJaioip 'a(<p|49<l C^flT liR?, 4 

\9|^{4‘q>|I^vs|^ IBf»|) <<| ist|vs){| ’ill^ (3^ W^'HI'BtPi’® I 

^ I t£| PicaiJons liRsI^'5it*n<f«t apf^ «i'i»c'9 I (^1 i8fi'®l?i 4511? "R*'5pr 

?I^55^RS 4f®QMl ^SRUfs ?? 4?^ fi(1SF5I1? ?RJC5r 2|f^R5|^5, 4 WUl? 

I C^C2t I 

« I 1^ •nt’f ?mi? ■?? ’srt? ^ « sri?pr gst^sit 

'ai<i^H 1^4 g^ i 

8 I g^s^ *tlf^ c<q>lc»il ^ ■^tg ?W5r o'lc'® ?1? ?1? g^ ?? i ^sN 

ail(nltvoR«> *i?sf?g *tc^ i'5pgf g^^ 4??, 'aiG«i<p c^cs g^ ^ <i»l^'q»lR'»l ?j?Tir i 

(t 14? g?Tsro, ?^®ttg^'Q ?l^5pR» 'siM 4^ R?iR' 8 gstgt *tl1^ 

?laiT^4l?e?Rl?^^fw?1^C®?5r I 




'5,. rIrsjPi^ g^ *t55if% 4^1? 'Q ^ 

«. ^l^Pi<p g^ 45jif^ ■?!? gr? i 

8, ^(«ilu gK I 

<t. rI^auPi^ g^ •I'^il^G's ^ PiPiwI^i ®lk^? 

'!>. g^ 45Ff^ g*tgt'^2i^'1%^^t^?*c?? 

*1. g^ 

i. ^R*It 'Q 'a(^R?t gW I 

’^,. g^ 1^R^g? *iai1^c“l? gK 'S ?^f I 

?5=n^«i*f 

i. c?*llf&wi^i ^iIrIctj rI^Pi<p g^ Pi(?t>c»m ^l^sMlPi ^ I 









dicniifi 

Working Technic of Master Cylinder & Wheei Cylinder 

PiPittIfl « ^^*1 PiPittIWM 

PiPiBiMM 

> I ’IJit'bl'M *IW ’l"l 

^*E3r I 

^ I dflit R»1IM I 

I d|Ut ^ PlPlBRR^ «jnn5f% 'EM 

^ gl^ 4W I 

8 I ^ *iit^ sm^ m ^ ^ \ 1^-.^.^ TifSur Pift®m 

<t I I*1^1*111 "SM ^t'9 Wpf ei^Iu 'EM ^R3W*t ^ ^ tfl 

*il’^lii PiPiwIn ■^'(flPr'o ^tii '^Iw I 

B I ’Jest R W*IW» IHIigjIjyjinjjf 

I 

<f. PlPlBlCW^lBf: 

^ I ^iPssPff 'bMws 'oiPf'8 sHts* c*r 

<^l PiPiwImhi ^UI 'IIIw I 

^ I ^*IW *il’^lfl PiPiwIfl e ^ORT 

■'IK.Wl’t *I1W I Pai: 

o I (flSr cg^ Prf®?/Prf ®^'6 ^BPh,-**BreMK^BT i 

8 I eltwi^fS »\Mvo m^lSy^fi! «i^*i PiPiwIn | 

»ll*H PlPl*lc« R ®»1 (KTTS) Hl»l 

TllaSnr 1^»IBtCiRf Ip 155 *iail^ I Rtll m-HJIil PiPiBH CBM <ilWl1?r^ 

n*i>i HH» HHolii 

^ I <£lill4 ijv>l4 ^ (Air bleeds screw) 

^ I 4lwfel (Reserver conector) 
e I (Seal washer) 

8 I PiPiftW ^iSPt^ (Cylinder housing) 

I (Valve) 

B I P«R (Spring) iSat: io.e ai-w PPiBlfl 

H I alft’llfi BflMH ^ (Primaiy Washer/Rubber) 

V I 'BflHIn (Washer) 
l> iPpSi? (Piston) 











8 > 


10 I (Secondary Washer/Rubber) 

11 I (Locking Ring) 

I ^ '®9W?r (Stop Washer) 

5e 1 W (Piston Rod) 

>8 I (Dust Excluder Rubber) 

Stf I ^isT (Inflow Hole) 

i'Jj I (Equealising Hole) 


<1. RWl PiPlWlfl Ri'B’l: 'a||Br«p|*l ’IlI'JW wnaiPl'o Hall'S 

g^ Pn^Jai | <ii gc^ wr*ii 


^C9 PiRiwls «i|'a RtJi s^i’S 

^Wl I 

i IPiPraBf ^ (Master Cylinder Body) 

^ I ?ft«Br (Primary Planger) 

« I (Gland Seal) 

8 I 'oi'oj’ofi't P’eft, (Internal Disk Spring) 

I (Valve Stem) 

’Jj I CTMk'ilfi ?lt«lBr (Secondary Planger) 

•t 1fW (Two Way Seal) 
v I f*^sKl%cl^sn? (Retainer Spring) 

^ I wcwlQ P^Secondaiy Spring) 

(5|Pl'*|il 



1Bai: io.8 ^rf^Rr 


10 I ^ (Seal) 

11 I c*’'PiBr (Spacer) 

I P'sK (Spring Washer) 
iio I 's(j1c»i^ 1»| (Tipping Valve 

assembly) 

i8 I ^ (Valve Seat) 

><t I (Valve Spring) 

i'b I BBlt|5*t (CercUp) 

PlPl'isH 



ftai s i'8,e g^ 'at^Rr 


I (Valve Nut) 

iV I (Fluid Reserver) 

>c» I PNRf (Filler Cap) 

I (BafFel) 

I ’UMw'B (Gasket) 

I pftic (Set Screw) 

iTpf 'auiW^JPl (Push Rod assembly) 



OT-ioTT Q3P 


ISaj •nn«iiiK 




























^8 I (Dust cover) 

i«.® tSwM »1WC*U PlP>l«)|c« 

^11^ ^ tin ^ic®?f <a^ 

nresi? (3c^ c^ 

ntiPTM ■^tP’iis ^ <nw I til^ niit\!>c*M "sh «ictn»t j « 

^ Pll*i'!blw< RjSh 'apt’BT ^ 

Ifeu ; i\a.<t PlPlfelt^W 

^ ^ fi'sti'^iw^i ^ T[t^ PiPi'fticiM n?!wM ^l^Pn» <^ 

^^PBfm^cnc® «iiia51 tiwsr^cBsqs-^it^tpnnra ^ ia m «fc®Fis15 

^•T Pil^'olcs ^ I ifl "Btn PiyiJwfl ^^'®w/*i^wwi ns(®tW ^ 11^*1 PiPlcio *i\c^ 

an^TORT cwam w ^niwf c^ 1^ cn ^ njpiwnn-n cmv^ a j wj^ l t ^ 

PiPiwIcsMi ^W nt^ I *^*n PiPiwk<m Pl'^'t/^j|Pimt<m njtt®?f n1t^?Rf Rw <iK^ 

(44 5TC*Bf^ 4l3f CR¥ ^SfRlRf f®?f (4t4^ WSfl njlt'M '8lC*f 

'a(h\i’i TTiw liKt. ■'i^w Pliifii\s ^ ^?r I g® nrtwnwBT*!^ 

W ®*in P’aRSfl? 5tin (34 tf 15|1i|®W 

'fiRTHRl ^C?I ^tcn I ^5»r 1^1^ « (?RI® ^lOT I 4 C4tat 

■ptcn 1nf»i®i?r i£Rr (?b1»i®i 1% 4t«i® ®Rf W 'Scatnnt^ ft®t4 ®Rr 4 C445 

4pit® *ii^t*u 4Cif I t(bl*i®ifi ®i^cs?f 1^at^ ^tm ttrar ^ o.^ nRr ®tn 

t^Pi mt4 ntt® ml^PRr m®m ®t^*f ^(.w hiwi nt i ifl 
(34 ntn T7/nii® ®m/i^ nt!*npf «ffw nr 

R*(l'Si ’ilf^ p^cw mw I S'slt’i's 'olii’swm 4*w *(R (34 

nR>iH 4 >imR ®t fscaf et^ra ^<}*i1^»rl4 oslc*B^ w 
sf^wo «I 3 K nISca ^i^pst 34 i 4 ca i 41^/04*11^ 

4WRf*i4 l^i^RstcRi %na nrtcRf ni^lCTT 34 
"5^ dpfla 4 4l’af 4W I 
'biaisfN «1^«it wtc® '®j»p®?r ®na nnn cstma nc?, 444 ^-(>ijl®4 mspitn aiRin 4Br 4ta 

WT *lii^ f^iapRt g4 4 ^ ^ ’sci I snOniiii ^i^Pi4 q 4 Pit^n 4Rr 44414 

4 * 434 ^ I 

i«.8 *^4 W4MM ®lPl4l «Ha4 

4. 1^4^"^) *^4 W»»l' 

i I ^ (Seal) 

^ 11^ (Spring) 

« I f»l^ (Piston) 

8 I iBl^4®Rr (Dust Cover) t®Jtf4 1 
l4T44l3l4^: 

^ 1(Spring) 

^ I ^4/<ll4'3 (SeaiyBucket) 
e 11*1^ (Piston) 


insulating 

matohal 


Connociions 


Contact plate 


l4Jt :iO.<* iil4?;tl4l4l>lI*l®M 
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8 I (Dust Cover) i 

»r. 1^41 ^‘iiPi*n^r RW ta^ i^iPion 

i I P|jSh ^‘1/<1w'B (Piston Seal/Backet) 

^ I(Piston) 

o I ■®r^ (Dust Excluder) s«.so "sltfei ^s#MRi ^ 

8 i*lJl^iSTOBfl\?T(Pads)t«l# I 

wri* i«^ ca^ ^*1 Piw*M w»»i! 

1 I ^ (Piston Seal) 

I f*N»*T (Piston) 

o I T5l^ (Dust Exccluder) 

8 I *81® (Brake Pad) ^ojllit 

io.t wHI fBMM ^"1 PiPiwItiffl ▼l4a4MiR IBaj: >«.is ii||>i *^*i PiPioW 

S|N ^*1 PlPiwItnn ^)^*tlP|: g^ •IJIC'SW ^T*l 0C9T*1 ’PT’t l!^*l 

PiPiwInw g^ RoJilfl l^’sftpOT 1^31 tw "BH g? i PiPioln 1*1^ 

PlPlOlC^M "g;*! 1^ OTt w g^ ai^elailRo ^ 
gR*^ I '5[li» ifl ww 

®r*Rif& Rife, ^^*1^ ^cs "^iT *r®K 'BppRr i 

'aiHIfl ^*T PiPiwIn ■?j?r a4osj<piB b|^|s 

PiPiwifl tiRS. '5j& Rife eiQi'iilii 8)1*1 w> *inRsRr pri'^iT 

pI^Ih «dwiH I 

g^ ^ RiPiolwa ^i<«t1lPit *111® 

«ff®gpf 0 gfe ‘T’P'ol ■^isplt'ilfl i 

liRT ^JlR|*flWil Ripittiwii 'srgj *|Jl®\i^«> PiPiolii amH 

^sg I fei g^^?^ PiPi’el« 

Bi«i>tBrl\j1 *01® ^ 'srMR "^sg I »il^l5i PiPloR ^5® 8Nlfl®'5l*f 

^sjlRf*lig?r^^ PtRiolw Ri^-iw "51*1 ffg ifl "bh ^Rw?r 

*|]l®g »i|iiwn Rfgs tig gfe ^ ^ i ^iRR 

*ijtt5*T "Bt*! ^r, *ixi®’^^tg W9®^n?‘ I 

>«.«» 

RlfePi^ g^ RigSg g ^5 ?ist * 1*11^ «Nit1 fertg ’stc® 

g^ 'S^® 5OT I g^ RR3feg5 ^^11^ ® ^*PR*1R®R 

®RT RotPi® ^J^sRrs fes?r 1 «a tpar 

Rlt«5t*«i ^K'vlR'si 'gR’vl *rt®R^^sg I Raj: io.io g^lf^g’rWtpK 

g 5w*r *nfe® ^5 s(Ri^ ?FlB w ^tig* g ’iil^t'o® << 1 ^ 

e|^ fellw ^ 'llw I g^"^^ 'a('8)® !Sf|'o»(|wn o fe»R 

Rpw Rs^ TS*ipfH Rg tsR ^ RgR 

’W® ig^R: 

-djBt wH '0(<iflt1fl nHln aTlwlii ^IwiiAialvHn wltil ^f« ^ | 

Raj: gr ic^twn *Il3l 
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-ixrBt I 

-lifBt TflTF "SIT I 

^BT W^ ^vojy® I 

(S^ W l^ls^o ^ItC^ I (S^ 

c^lii^l^RiTsr 2N^ ^ I ^#fRr ^ W ^ i c^ 

I 




i. ^‘B^ 
ta^ sfR^ 

'S. ta^ ^ ? 

8. ^Kic^i ^I'st 

PlPl'^l^l ^ l^Pl’Cdlw^ ^I'srOWT I 
'5,, ^l^ln PiPi'®lw^ '^fBufRT •Tl^^rt (^ I 

vs. Sf^vb ^ I 

8. ^®T PiPiicidltl 'olPl^l I 

i. Bwi^ ^Klc<ij tS>*i f5>j!| ^l'»i>|^i PiPi'slw^ ^f^felHlPi I 

C?Nlfroii?[ ^Klc^j l^Pi'elwsi ^ I 





Bleeding Procedure of Brake System 


>8.i 

(s^ (»ic»tc»w ^rat?s*i5 t*Mi>i'®/*iI3^'8»i ^ipf 

^ <aw ^p® <j|'®l»i <i»« Inc® I 

€•1^ ^TF^W atW*f *t1W I OT 1^11^ ^!C® 
^RC® 131**^ ^3C® ^ I >fl|^ ^I^’fl wlt*il «|^M 

■^Riw "sf^ *tu? c*iw PitJl5(.»i ^i®m «im w 
^iTT I ®Rr*Rr Pit^ *) L»nii*)'8 ■^w Pit’^u*! tw 



*pj*f^?rc® C’lW W I 

^rt*rem cb® ®i«r5 w 13 r^ 

st^^sRRr«W®t«t1w I 'H c^tar 

I ’»it4'HRl ’ijit'B ^1*1^1 
"SIPT ^?r[® ^ Plt^Uw ^l®Pr iLVOi, I Urt^-tflRf '3Tt«lJlST 

i8.^ c#i*r 

i I sjl^lu PiPiwIw m^iu lalw^v 1^'‘i*f i 

^ 11^ ts^ f»ic3iJc*< cacS^ ^itlwc"t 

®l^pw fsl^®'^tw 131^ 1^’’l*i i1®® 

®jlf*r*flw “il^wn *lW?r fBCBRf 'Sl^ 1513f'8 

^JlPl^llCiM ■sil'IICSlt %*l*r ’OMUH ®Br I 



ft® ; )8 tH^ ft*W *l*ll'a^HI*l 



^8.® 131^15,-aRf Ifeiisis.'ol^® Q^®jlftr*tiBf i 31 ^mc*l*T 

b I 'aiJl'bSilPDt ^ ^'T®1c® gw? PWl>IC®4 

wj Rh^ ■'lR*ilt*l<i Rpi® 5*i'*i I 
^ I g® 4®ft 'dlPi'^ "Q ^tteu *tlaj 1 

« *111354 *11^ I 

8 I g® *f|af I 

ft I Hfel-aRI »i|^^j4|31 R'>iIw I _ . 

ft®: iS.© lalwa® ^ 



> 8.8 

Roi ’flf^ A,1^Pl4 g4 Pic»1»® t|lfe«49*t 1 ^J«?IT CR 4ilCfl^ *tSi% «(l5lHlR<I>®lM 4®t 






































i I ^lAiuPis* ^ PlPt^M Rwi’^tL^i 'S^ra^T "snaft 1^ft^ 

^ KlWlBM »)C<^lbb "5^ "snait I 

^ I RPl^ ^5jaiPi^ I5wi fi|*ra 'il'tltim (fl**! *lW 'oi^'iImi R^wii "pW ^E® 

^Mcw ^ I 

"SW ^E® ®n5B ^E® '5iW I 
iH PTO 4!(E®J^f6 •pWtSEaRT «nre HNlEflfl IPT *IWI 'a(^*HI«l 

8 |1|rf^t^E*tW<f tiPS® *l1^*f^®?lT^C5El|, PI 
^PPI GW* fJ*R ^C'o ^ 

^Ifiw RwH I*tC® I <*1 'fliFt-^hk 'n»is C^ ®-8 PIE®® 

■’I^RT PI?r PlRc® »WJ ilW® I 

'b I 1|lfe?®tPI flPS® 1^ « tllRJ-f *llcii ^t\oh 

|5|t^i| ■JJJ® ^14IW PRI 15 PI '5J?! I 

*I I SlE^tWPIHfet^'lPI g® "55^ 1^ S(^,E®4 >ll«fll »l4<illl ^P*t ®E?r RINE® ^ I 
Tor I ^l'®l'*i I^’PfI *i**Ii 1 ^jPI (3® *JlitE®*r CbtH HWfST PePI Rmi 1^E*I*I 'SC®I d® 

f^^Bl^1^E®'?E^ I 

i I *|®f^E® 1^ gE®II %*tPI ?lP5® *I1^E*RI 
ifll® 4 ( 1^3 ■’ 1 ^ 31*1 1 ^^ ®f*Rl € 11 ® ' 5 ^®®!^ 

®B5:‘flciRi1%®?r^pw®WE®®!P I 
io I <il®^ *t®i®C® f®®' g® ^E®6 <I®H (33 ®GI 
3E3 I 

i> 3E3iI*l3 g® *tJlE'5ESI'Bt*l1^ Pr«lE® 

3E3^ *llll®*l 'S|J|®3*I 33I ^ 33 ®T 3iPI 1^P5® 

3E® ’ilsw g® Rp^JEJT ®13 t®R 3l®l*l wk, l 

I €icat®Pi g® 1^ ^tE®3 ^rtat 

^1^ ®g 3NE®'^C3 I 

iO I *I®f^E® 1^ gE®iI RtHti tllf^® *I1^E*I3 
t£|® Sj|OT3'’I?E3T’l1»f^®g' «fl® ■’imitJM 

1^®3 'jj.RC!! 3HE® 3>E3 I 

ftai! iS.b'lfe® g®^1^ 

i8 I iS®^ 1^ g® 3E®S 31®!® (3® ®g Rc® 3,M I 

id- 1 1g1^ stfaRit 3ig3 g® *tjlc®*i 51*1 c'r'fE® 'i»lU>/8tJl»i *ttlE®*i ®/l®"t'i 

33 i®*ll I «lI*T 3t ^ ®t R,t"l RR'o ^.t'o *Il3E3 g®1®E^E*I®l3 0®iwl ^I'sR I 
i*! I ->l4t"lw *IJ1E®*IE® ®5I*1E® vSo PIE®® C5E*r CSPI Pf<tE® 3(3 witll RtH*1 3I 1^ g® 
Re®® ®g 1^ i3f^3t®E3®t fE»i IS® 3gE31 
ilr l^iS33!PI3l*1®®'^P *ll1^3|Pfnr t£(3^3®€JgW®5I gg*?r®PN*P®t^I^lE^^ft®'3E'S3t'3lE3 




ffejj: i8.® Qt«i;c«fi 3Rr|®|fi®®t 






























8*1 


«.«■ 

^ I Ijifawk'i ^r<IT^ NJ^^'9 ^c'® I 

^ I ^fw^stw ^C»lwir ^ 'aw-Dt 91^ « 

•nar ^5TO5 ^ IIIPB CTtPit 

^l'Al’1 Pip6»l «lw*f <MW ^ *I1CI ^ CTS|I=lt 

Sf^'b ^ivAit^w ^ *nBr I 

« I (311'it'l‘lw fW OTT 'Sll*ll ^ 

8 I *(C»i flHc'8 QS'^ St^* '6 'BjSff 'a('8j'8 fwn : Plt^wf RSl'^ 

^‘loc'i CBIW *I^C5f s(5^ «n^ 

^tW C5N Wl^ ^BT 'b|'»lMiI *IHl»lc4 I 

(t I ^ WlWl ♦I^C'I *f^ '4|^c*l 

I ^ fi'sH'^lM sf^c®-!) "siiait *3ra*i^ic"i 
ll^CaBT^TO «ft1^ JfX® *lop I 
'fa 112l(S»witi 'a ltarf5*Ft '8 

Roe W I3I^^ft*fCSR *lJt® I 

frar; )8,^o 63^ 35^'# *tc?r 
■»illi^ TOBI -^I^^puHn "iflT 




b. 

Isl^^ ^1 <ils? 

«. ^ ’UICBW^r^fWCTT CTPT «l!!|'1l(^4 «ltlll8W 

8, 131®*!. *Rl 1 

fl-. "HPIT ^ #l"Wflf^ «|W|5R 

o. «lW|i8t^fl (?K I 






















































Construction of Automotive Transmission System 


ShPi-ih tJit-HJtin ^ ^ ^ 

^1 I C’PM filwIsM CTlW 

vaitBlwlliJ'S « -SSR^r w 

2|cg1^ I *111^ ^flK «ltw, 

^ 'ail»l^I *llfS|4R.'’1lw IFl^ C*IW «l1f% I 

t£| tB«.*nfF^5 ’If^ %5IR »nf^ 

«rt® ITS C^"^, 

■•1% ^ (T^ ^ <S!^ ^ W C^ 

«(lfa^ 'srNlCsra W f^ nl*ll'3R'a ^ 

tf«R?w ■^, 'sm^ ’til^ 

■5*TC® c^ «Jr T^Rwr "siTWi^c^ 

v4iciJlcvil1i»« Si^iRih ^ i »ll%® <ii 

iijl’iRHt'ni I 



frat: itf-.i 5hPiHt»w 'Ml^ «|^ *W 



Huts •It'flSi? d|^ 


i<tA '4|t6|C5||1t^5l*lPl-lW-il ^5Rt»9|Vt^ 
iiaR>9 ^*Rr 1%f% "^csi *tT'S?rRr '^SRu 
e^Pr ^ *111511 4*1^5 'aitBiwilB'b ’ni^ ti? st^ 

i. ^p?prtRFT *tt%5iPr5: <^ 11 ® 

’ft'fllTRr c^G*iii 8|C3TR*f& <t|W I CWIs PRIBI 

■^, 2tC*l®l1^ 'iTl^, ^SR'o|w*l ercfl^, f*r*f 

1®’Ftc5iPwl*r, R?rRr 1 

*TO^ •pww ^RlMfi t»lPl^ 

^tfiPT ■Fivftr ^ *if?n>|Pi»i <41 

Htl'Slil ]5l^ PlfB? ^Il^ 

^ I <iRr *^^a?^?^ (fipi aiCT^iRf 'Ui^, ^Sfsi^tc^ Bfca^ 

«atoii^ '^9l?r a^Giiler*! *t^ *51 I 




IBsf: 

<SIC.'0 ^Fvw|c,U<I 9 '»l|fif5;l5H*P|5l Plsln ^S| ^ I 










































































«. ’5W HI^bIPi'bs 

wlw^Kilci I i£rc®« a|c’1*il<i 

rSPi'»I(?4*i Btw nJ ^ai<fK wfl^ I <4 

f»*plwl^iiH (iRT *fcatI ‘fl »rl'®l?i 

'ail'Wh ^scsr TltCB?^ I 

8.-51^ m mr ■wm 

^fil>lP|\4> 

<8 ^3^ ^i1*jRi«r5 #*t *111^51^ ^ I 

-nnE)!^ « iii«m ■551? ^ 

'^\ 

Ii| bjI^Is il}I^I«H <U^?(I«I *f1'Q?1? ■'i)^ I««plwPl«ll*l « 

ifll?s|^ ^IW? JlC’l®!!? «t1W I «flfBr C? 

c^iPTt ^ 5W ■SHU® 8|^?ri^ ^ 5W?r« 

’ifioH*il<i PTS^t wc's Hlw I 



ft® : itf.4 ^Rr liRl Pl^W &l^1il 



i«.« c?NlftcaBi^rKlCTi •itflirRr 

W ^SRw<| a|1*uc*) ^f«C*l? ft^’llPf'O ■'li^ 'SW? ■’RR?1? '»1l(^C*V Hfi&lPlvo ?SC?, <^ 

^^SPllSi^v >1|4«1W ailGltsilft® *1«i?n? djsw w ^ «tlW I ^ ^ ’fl^® 

•»i^ *1® <t1^sc® •ftBf vow *1^11^ c? ^SPjw Piw *l1'e?ri? (S? *tft® ®1w? 

^4*il ^wi: 

■JFlF! Hwi •IT'QirRf ®PRI 4W*r Rww *siul<i 'ai^?i»i I '51*1® '®^® jplo *UtU5®T ?Rfl (iftt 

Rflfti® 5? I *ITQ?Br ■'1% ifliTil *H,C*ll«W « RwiBM ®<W >l®»l I 

ftRrlil ■^/©t*lftM^: ®BT ftlul? 'a|J|\!j'»1C^t«M ^1*13^ ®Br ®?IT 


lif??. isf^r r»isi« ??f ?f® 


^ I 

«|t''1*ll< "IjIVB: iflfBT Pl3lW ^ '9 ' 

ft><MwftRllt5| OT t®H 'ai-IUlfl “ll® I 

«t«i^s ®BT fitt*l*rRf “lj|®d>^ ®i®l& ® ’Ulrr '®l5f ®cf t4lR4 

I 

laf^t a|c*|5l? ■>131®5B? «i|®ft 'stoi^ "^l filoiNw ait*|5l? -blvciio CS^ ®55 ''^ 
Ito^HwftlllH: ®|^HH ^ I ®Bt »llf^ 'll® ^ « R® ®C? 55re® 7|1?|?T 


I 

fiW?i '5|3lc«i*i «■fiW® 1^®1 mI*i?h "^c® 1?iri? 'aijic?i*i ?inr "ft?!? »i1® ?? 

<8 '5l®t ®l?f®®'^jnr *llf®c® ?l®T?r ■HRoH'iI ■^w i 


®^-o‘», ®d3lCTlft®-il, OT-io? caR 




tfo 




»a|f^ 

'a(tl»k»l||t'® 'llR»t'o ^>0 «|<?|«w JKiX'» ? 

'o. ^tipT c*lw OT hI^ ^ ^ ^ ^rWiPT 

8, '*tt«sl?r cli«i <*iw # 

(t, *lT'ei?rRr (5^ 


i. 'S(tI>|ci||f6'B5l*iPJ“H W®#!" I 


«RJ 

i. w^iB&iw »iWpu '*ft'fl!n?5Hfii*l*i 54 *iI ^ I 



























Clutch & Clutch Technic 


3FlF '51CB5 iirSR 1ft 1^**tT ^fSfPRT "*11^ eht^ 

lj,l*il’«I3'8 ■^Mi 1^16 HI^ nHI’aR's i8(»i} I 


i«».i #Um tBi%ij« 

*iT«in? i ^fSn « %iit ihp# 

iflRf'ai^id'f I iT^ iif^flK=t^'if^5l*ll5t*tPf *llit^ *ttra I 

spio Hilt'B'i *lttiH ^ I 


?rtCRf «JWt^fl«l: tfWRf <«PFf*«IW «iWi5 

1^ *lfibl*lHt ^ t£Rs1&’®tft I 

^iBf Riilfl •^iIrwj ^1 ^ I f^illn ^C4| 

f»iiina? ^ t«wca[i 

HRl<ivic»m atWiBPT'55'^fllf 5*515 

■*11^ st5l5 W 5WRr ^FtT SPlot«p R^’s* 5iW I 
b|*|;Wl*W ^JtCBsrc^ 



*lc«l'8M '55 I ^®R CT*t 


55i 5iBf ^ 5l5 ^ *lI^wH ^5l5 WJ *11155 tg^ 



8|C5T*15^115 ifTW iflW ^I^C^s 5*5t5 ®lC5l5t5 55 I : S'®}.i 5*15 41^51*1^551*1515 *11^5^1 



i«»A #|5 5IJ1W5PW 5iKi 

5'5Ki, 551- '?lt ^*1,5*15 f®^ <iI5t CSt5l5 
C?|555 1I55C5 ?P15 '9|j1C>l^1#l *|fii*5 I C555: 

Ilt5l5*f« <fl5^/BR*1^ 5*15 %5*5 
c^caj iq<i>f5 jpl5, ^*1 5tw, '51 ^fiR 'SRT^ 

■*155*555 <aw fiflOT ^Sffs^l^ 5tw I C8pll5 C?tr55 
^W5 f^^5PI5 %*I5 ^ ift^lWT 
g.'e* ^5l *1tW I CSPll5 C?f5 *4 ipl^ ^P15 '5tt5l 
li1W?Pl5l®^ I 'fM ; i'!J.'^lPl550lC55$l555l^ 

yt5l%ys 1SScei5 ^ 5*fBl 1^ (?mpre^5 ii55C5 <r<''*0 CT' ’ > 

^livs <g5t, ’^T55pf g1g»| 'Q 5lf^555 fiH*® I <51^ 55'SH /C'l^ ^"\. 

^1^5l^5C5«lf%Gfl5^ C5CV5tS5l'Ql^^ 5.W 5.W1W1 ( A ( 

I SpIp I«*P ^5*55 C?l& ^f55t ^Fl5 C?f5 iIc.ai'Q *llgfp'o • -'O^- '\y^’ / 

1®5*I5* ^ 5*5t 5l5 I 1®««R| 5l5 ^15 ^ 5l%54 

5W 1^-155 >I55C5 ^ I :J\ 

•flt t5lPl4jH ^fW?15 "5153151*1 C’lW 5*C5 >551 ^ ' i®.05l5l^ 

3a1*lf5MW5^ « «lf^ral5^Bf 15*15 Ifec^ 5115BI5 ^1^*15 ■^5 !P|iA 5ftft5 wQ 4 5ftPll5t 


Flywheel Clutch P'“*“ 

disc 











T5%g*|sT ^ I 31^, «ij|«n(S|fH?il>i ^ 'srl^ 

t'sfi ’^ItS* I R*« R*jg; Hh Rtil'Q 'ailWit'll I ^Iw 'ai'ao^'Tdl^’l '6 

art^ ■^s i >^1 ^ l^r 

iFit ^??Rf ^5Rf^ ^n^-iiRT w atm w I ^5?^ "WERB?r ^ airs f^tni^i 

I spIw.^ ’it'siwl i)|*p(,'5'e CTtts ^5(1^ ’•1% 

I’lUl^ <pw I 

Og|*ll<l CSl^! Cstsfl^ CtlCB^r 1^ 'ai|'^l«5i '(3 ’l5i'~*1«m '5Tt[^|P^sn^sj 'STspssT | 

^lb cs|3ii<i c?tc&5 C5C^ *t^5 I oapiTs ctlcSn '*i*ijRc'^ 08(^1^ ctttS^r ^I'sH 
<£1'^ ii| <|>l'o|5l ^-liRr •^l^lwj IFl^ s^t«m ’TW 'ail'5<p|(.*il I 
cam cttcBif «lHjfitt<(> t£|^/(£|^^ t^'afl «ttws «i|^ 

■5li:*t sFt5 1^ IFit ^CSRI 1«»'!j|t4 

»ii^t<ilo’t (.’<ilw I oa|3Ti?r c?rc5?i "siwj RPi'st Pp^|<i 'q 
fiPi®! 15?ill«^ «l1i^ I *ljlt\»c*i'fl ‘Bl’t Rni(5?inr 

^5|f^ wf 1wtm ^>ir?twr f^at?:o1ef 

^ IFl^ ■5T*t 

t4lc*ll ■*!% at'illR'o I Irar: i'to.s 



i'Jj.'S jp|ci>ii ^4c^H*i 

f^am^ IPtP IFit ^t?Rt ^ m TW I ^ ^ ^ I 

»l?,»l,'a-Htllil ^^oapl1?r 

^1^ CTtW I '^5^ ’jfiw 

■■^Jl^FBir^ ^ ^ aft® 1^ ^ ^ 

lit f’lnltf aKI^ ^ I 

sMb "51^ atcuH ^1 

7f(j^fSvo capTl^f ctf5, IFl^ %*lit ^c.® "StH^’e* 

^Cil ■'IWI 'a(l''1W SPIo ’JT’fl ’41^0^ I <^l 

'0|^'St^lc.<P SPiCDfl Rv,'®’l^'S(.l I 

^ ipit ^ caprftr 

C^lGf ^5^ IPtP f^ '6 -IjI^pU CTI^ ^ i£|^ '“'If^ 
at^ '^*rts|® 't'8'sil'v ■'SR^ ^Rpsf Riih 

’lR*q'©»i ‘P^il I tfsH^ I 

i'b.8 jpkDn ipf5?r ^lnH 'fl a^l^^ln 




fi^'S'h'Sj^lii IFt^ CTM cBc^T cBct 'Bsrf ■’fSl^^R^tir tSai: i'b.'jj s>li[>'fl fi^'e*l'q«(l 
jFt^ f^ ^IT«RR aRI^T 'au|\»Bf|jwt»jc.v<i ^s|®R j|st5 ’ij|c.'»t»m ^ 'Bsr io 

w t^. 1^. *rw 'smr ai^js^si^^m csn^sm ^ i ^ 

fi»i>f^i> ^spRT *UT*t ■^fir W'a «lk5 ■?|f^ ^ ^l^llwl, ■^alts "^FfBt C^C^T 

(,'®etlHl "^tlc^ I C*r (RStWt ^ ^ ^t's I Rc'owJil ^IW 








(W 


i’t. 15r. ^ I ?Ft51^ ^ « ^•I’ilJ 

T«ljT^5Ba ^«tT« ^ (SJSrsjH ^ «tm^, ^16 

I 

(ii Bji'lifl CT arfSir 3FtP 1^ ^ I 

'ail^fi'fl* ®«Mi8tPl'S 3Ft5 CT*lCJI^ 

*ni?f I <A '8ti'i)?i i6»Tt ?t51^ ^ I ^Rr<n?r 

*llcr I <tooo l^.fif. "5*11? ^ 'SFlF 

1»Ri^ fii'Btt'^ic'fl ’rtait Pi31^*i I 



f6ai: •Ulwws 

Q ' flf i 'B i w m ^ ’Rswn ^ I >flRrRr w ’ftcn ?fI5 

*M5fC5OT (iRTfil ^ ^ PiPiwIn « PlPl^W ^P® <(l^l>l Wif I 


®P® ^ItHT I 




JFT® wHIi) 'ai^tt.H 
o. ^«t'8 

8. '?PT5 ^jlC^C*M lll^F 'SSR W ? 

(t. SPl& O'dwn fi’O'nH *IW 
'b. CTSR ?Pt^ 5flc^f 

jpl9 “& C?r s'lt'® ^ C^WtH? 

i. jpltoii ajtfll'si^ii'ol ^4^1 ^?r I 
a*lcP5i ^4(i'^H«i ^^1 I 
0.3*tCRr arlw 'S ^1C*Rl W*l I 

«Rf 

i. iPlb 'aijlpi'tls *iailt.t"t< i 



Technic of Auto-Manual Gear Box 



fBar! iH.i f^tSl^T tjt»i •ijiflu 


OT ^ ^TNJW ^1 ^ 's|w Rsln 

^ I 'aidJiwlfi!'# *il'a?iBr Pic-hJchh w 1?|^ ^ 'ai-ijvsn i m «r*(H 

^ ^Hxr ^ I c*R=T ^nwr «n’iS|wi1I!« Si*itil"H Pit^w *lRb*i«i, 

i^C®T ^ J1^V||i!« W 

I ^lnH (ifBT '8(t5lt»ilf5'o5hFl*i ■sftW 'ifiifo'o i tipw 

^pRst ^1*1^ ^itwr «iy»lwlli!^ Smft»FT 15ic»BciRr otjw 

filtill'BT'l <iltw ’St 

-«q5T ^fSpT « bn^mwil W ^r5iis®tsllt 

^SR’S’C^ "siw ^5Rt* I^ww sCft I 

-R^l*i Ji^tsrX tfSpres ^ s?ics 

<Mllt*ll iirf& *ll^<lj SC(f I 

-elt'ilfw ^ ^ *IT^lf^ ^nsl^ 'e&lit tshj 

’>l*l's*l nl'sls 'S|"l*l|il C*r wR "ifw^ e^wl'SM "^St (i| 

Pisin ^tsin *l1s suites ’■‘ifs^r ^Isi SBT 

^RslPi'o i)|^| ^tii <111 w I 

-tqSr tiR# ^ ^ ^itwr »llf^ 1^ 

•iRbMHl s?iT W( I I^Wit ^ «fram wtw »l1f^ 

&l*ilt'9 I IBar! c*pfR5l?r^?T 

'S|t5i 'aill*l,fll»l «ia(iW"t< slPl^l sHlPT 

Wf ^/»rtS7MW ^‘H’HJll^ CS(-f f?|?inr »f|f?«c®ltcs ^ tl|t3l«lll| Wli;n»lll^ « silt CsrfB^RH, ^ 
Btl^« •’lll^t's^ I siOTit ^tsePr ^aiRst^ ^ftsRPiSllunrRsi^ 'S'si^’“ff^ 

*lRbl*i«il ^ «ttw I ^ f5|?ilir ^ Rep'sfflT 
^rwl?pfir>i>i^c?i *lRs I 

’yrfr CTm/Sfty p Rhp; <ir5t 

T>tJt^ (PX Rfllfl •fltii's •fUfss M TUt^pc5?t fils sris 
*pt5 l»f«M ■^5tr sties (iRt s’P «t1ra 

PtfllnIiJ w “ttes I <ii PtiiMliJ (?r-’D1scB?r «|sHr 

RiiiflliJfl "^iW "nlvrl^ ■^tes RRtii sttes i 1Saj: in.ost^ "tile's (iRt aRrR?i1?r 




LaysHah gears 


OT-UlslS <P^<P Pl^lHl^Wi "iJlsT? gsnt I'fl|1f 

3Rifl> 15t?Bt, «bisdJ^ « ^ i»i*ii^tii filH'sit^ ^RfspxRT ’*ftes I RRP csieinr 8|c?n^ 
^isit »i**li|S4t*l4 <i\ RriPtoR 'Step RRfe Rmep ■’ilwt ■jfles %s RPte?! stiw i ^s^rK'st^ 

c*n*tt®T “bisti sRr RIaRR CTIBT, s<(5T pt-HjIsU 'Q sRt RtP (,'nUfG’S sRf "sieT t^lw i 







6<t 






~~ nvaii 

18ai: >H.8 5,$Rl» 

(<Br i£i4>il<4 "tJivU ^ "siMjw (Sprt ^51hc 5 ^ti?® *llc?r i j}l«i1>j"H 

"tJlVCU^ ’JW UlSl'ttlM 'ailtJ4lWl <I1C^ ^ I I^lllil9pi «£| 

t»l?IIC'<M^*lW*B1^ I 


Piwhft^rtir 8 “51^ ■’P^ Pl«t<i ^ (?f& Pi-Kwhl^srh ^Sl»(i5 

I <<l fS|-(W|.HI^arln '01% CT^ “lilo-oJil ^ ’iJlcafS ^ I <fl'of%w 


^iB«I%w>UT^rcB?^ncsf^^c5 ctrat"^ i 

<8^ U|yt> 8 <fl(5t <iW*Iiaf ^ 
*lll% f%5*T/*t'^ M*llWl I ^t8f 
^t«l4 "BPIT C^fl? 15|?Rr « 

(SWfl> "bl^P® I 4 t*RRf& ^ 

c^ l%ai«M ^»rw ■^lOT ^ ^ I r'«r »ttf^ 



b'MWR SjCfllOH ^ ^ «fc«l*f ^ 


I 

%Tl^td%r 1%^ w m 

I’HTRf P|WI45^ f^'OR Rt t’RTRT I^IW I 4 t’RTR Pi'OR 
'S ^ PlHWKWiXofR ^SPlUw 

^ 1^ f»w?f 1^#5T 'Q 

«pl4%~»lfl ^ «I1W I 'fl 1%?lR 'iR' 

f*i?lRC4 ■5li[3^ ^f»R[ C*i51»RRC¥ 

■^Cff OTTf I 

%) (»!«R Pl'oln I 


ISaj Rwl^Plflls (iR?, 



1631 s >*l.’5> "Ijl‘i*d5fl Rwh 



i«i.« {^w ’tKiPU bH»(1« ftPit Pwn ^C4|4 


1631; ^•\.<\ sR^r Plan 'ai^l^l'l 


^P5«r *|1%, <4^ *r^ ^ '6 <iR5|^ RSsm ^R^tc=R ^irjw ^»tf% 













































v4i(5iwin5'o-^ 






RiSW 'Vw I 

0^*( gW^fPiiwHI^adtl 

^n?3CTj c^ 'tm w ^ 

cfTwiT ^ I WBOT ^ f»iflw15w wror c^ f^ranil^ 

^ '^pitPft ^ ’“JW ifl ^^1(,IW *n% «tTs|f5|^ -Bt^RT 

mm ^Miiiil^w mm m mH ^ 

%^*tm ^ 14 'ai^itiw *trt^ 8tnr«»% 

'S^ •II'# I fSai; J*l.lr O'nw’® “RlfRl 'siN^h 

C>IC#g» PlKHs PlHMUHftBtW >iWWJ ^ 

csftrT ]il*il5|*H "iJl^ftB^ ■’ilW >i?,?U8* ^*cr (5pa?rt^ i tt.Rw ^ 

^ fSRfVft RvSjfl C5il1> f*lfli?i16 f?;*. f’lurafl^’^ ^tc5 <tti3F i 

<£|Ut« mi ^ t^RTRr mm ’t# mm^ 

^o%-^<f'% C^nf^ ’®(^'^lt*1 '6^RI ^h8 ■‘pts I fpRj'o «il^*| <Jd 

I tfel: 'aWItH 

f^HH; f*W# Pl»lWHMI^ef|< ^SPiw^i -^lOwj CT^ jJhR-li "til<(*o»<i ^IW ^ 
ora^if^^r i 'fNr ^ c?J^ PfflUliJ ^ PlalflIDw 'falor «ltw i 'JI’s 

i£|^ 9tlt^ (£1 ^awigJPT iC%-^o% 

'silfl '»r*i'8| •il'o ^•c.'Si I IpRj'® •iI^'i *roi Hlw 

’iR'ilR,'* I 

•g^ P(Hl<t lilyB >e csi^5Hl^^'"U1’f5^ «iW’lW 

^^(?rs?lT^ l^f§fPRf^'*l^^’'ff^'’RlN^CS|^ ffea : i<l.io f^lcilil 'a|<5t(H 

'tfw SRtf^ f5%5 »I1^ ^ 

ctf^niRt'?5wt I ^ 'ai-^iilw tfaw m *ti% « 

(ifSt i£l^^ iqlllR f’illl^f 'a|<»'^,H I 

mi 'aiR>R'» (?fg ifl 

^ a(l»vpi »I|Rk.-<p &Hlwl ■’re^ I 

'Q till's Plsl<l'^W<l 'ail^IwilH Rillo ^W^Rillwn 

«iRf wt csi^ 5i*ri5i“R ^ \m 

*I|P? RUH ^ Rt^ bolt's *flM I 
R^ll '^5^1*18 <fl CTW "blvli» ’Stflt's ^ttW iflR^ 

m RtiND Cn-^CRFCS? f^RRttto’Q ^plTo «(tws I ^ 

CT^ HjIvwJu Ruin ^ ’jsc.'o «n^Rs® '8lw£ic<i» "blwun ^rtW 
^^*55 C'fSSt^'^ I <fl 'Sl^ «(.)*< (.‘1‘lt'll ■■rt^ ^ 







ife?: «m 


>^.8 Plulil 

^a|>oaf| ’iil^ «|Nfi|^ &I®3;^C*15| ’ST'I) 

5Pl&C^ C5W vs R^’Q^ 

fS3r; <S^ 












































































'qwlwllw's-^ 


^ ^ I t?l?i1^f Pi'aluC'^J R'SiiH 

^VO *l’l|^ f*Nl1?r tit"! Rt'® ^ I 'olflHn HlWt *l,'@' 

^ tii4pi*il«'i?^ *nii®»r ^ w «ic?it»f ^ i ^ 5 ^ 

'a|<)t[|?| ^ c*fc® *llc?r I jPT51^ C5C*f=ff 

*pfe ?IW?Pt5*lj|C'i»»l «MIt«'^ tBaf : ?5|5 ^'*44*1 

lil^lW ^ *btt'»«1 ■’P^ ^t'o ■ 55 ' I <i|'*PT ■55!Oo 

^i?re I ^ ^ I M(^w w 

*irtc®*iw cK"t «iGf PNim ««sr ^ 

^ 'iiftl«ilw>»!i *tj|t'!»w Btn«f«M 4« »ltf^ IBars 

’P5<f <ll«l'® *fRl»|f»l'5 ^^?IP5 ^ I 

■V|4'’i'^lRbt'8 ^t'O '^'Sl« ^t'o <4|*l*lft 

W *f«psr I^RllGRf ^ *|SW %1?f 

*r<« <iic^ I ’larssf w ‘&*f %n? ^ ^ 

%m ^r<JC8 I «f)i^ CT t»iiii?w 

«iml>i4'»iw «t<iar f,w l^'Slii, 

1»RlRl ^jPff ^€tir »£|^tR kiR<.^wF « I^RiRr 

^ I CT^ ^) «|st>r 

■'nihfi '^'ol« R«l«iii ^ fBai: "IW i^ratf 

’ill^ b|*i^ ^tn "^It"? I Piiilt<m '^?i *11¥ I 



2 4 R 


fBaj: Rt'* ®.iK SoB’if^t'® f^!i|!i RRii) 

Hurt ^t*n «|C«|'Bf^1l'«| 

f’RTRT ^C9PI «WR ^filPRr 1^1^ ’TWtPlRl *11(3(4 «I*FF 

■4C5 I »if5t’’tfw i(HfaW «1^ >iKI*IJ 4SI «ttw it^WORfslT^OCSf W C4lwt ’(If?, Sll9 

^®Jl% tfWPRT »lf^ 4Br <i|«Pl1C4 bl^llWl ^ I W5<iF, C*PW *ialU“H "Sltwr 

^e(t*ni "l(wtN> ^fu b|*i^ bI^’H^^'*iii^<iI^ 5»<i| ^ wlw I^sln ^f‘*W5l*i(^"f'i (^t'^»i ^"il 

I 

%F 4C^ 2f*(H afwTsRj 

^ I <ff3t^!f3F^P5'“l1^ fl(.Ht«“fl 4C3 ’if^ «|(5<j\i*i ■ 55 ^ I 

I ssjfeT *nf^ •ll^^'ow »iIrI<I) 4ia l^ar^7pgs( «|f% *|Q<j\bi 4C3 »lll^t<p t^f^iPF t^C4 Bh)« I 

4 I <fl(i?f <ti1^ "if^ts* l^(SiBi*i ^ Pll^« "pw I 

8 I 

I '!)b|h *li*Rjt*( "(ll^ Bt^ ’ll>|t«ll ^ I 





^-obr, 'a«j;twl(l»«-^ OT->o^ caf^ 





(Hr 


i. f’Rri^r 


'8, I^RlBr C^R *l3lJ'5®r^ ^lllPin>t,'o "PM 2tC?lT*t Gilt'S 


«sH*T I 


i. l&uq»IR bR»lf^ ’P^R'pRn? ^t«|« I 

^51^ >iji^?iH f^RH^ ^t4i5i I 









Process of Automotiye Drive 


ibr.i »nf^ IkI^w 

(ScsRl ^ ^ 

^ «ltW I 

<«ttW C^ 5tlf^ tfw 

Hll^ "^W *llflp|pi's I <i| Btl'Slii Nj^nlw 

^»PRr (?Fl?r ^ 5l*lf^“tH'Q ^ ^ I ’51^ 
pI^I oiPi's *ftfv^r^ R*si R*(t 'ol5l *ttlv 



^^ST|Rc®« OT«tt^ I 


tear: ibf.i 'qtiJIc.mlS'oislt^^rt^ 


tflAHSMlSSION CMFUT 


PitONT PROPSfUM 


.CEN"E^ BUPPOBT 


4 tEAF! AXLEPfnCtfyOME 



FRCriffWOllKtiO 
ANGLE 
'QDO JOfffr 


REAfI IftORHWG ^ 
WOLE 


<iRsf& ^ TitKuw ^s»m ijUPcGn ^ ^ IfevtcaPraH 

<?r<lH cptw bl4lw ^BRal^ ^ ^ncas i ^fipi « 

*l1f^ epcsRT ^ ^ ^ncas 
R*p|w1*ial*i ter liTC^ tei-aRT 

■STtWr ’Ttf^ GFCSIir ^ItW I 3Sl^ 

<pi^‘»i*»i stWiT ter ^Ryt 
^ '4iMii4 I "sm 'flir-^rWir ^ gl^ 

otW w ^ I ^RsR 'air ^ 
ibr.^ ^ll’TW ^RR »l1^a bHIll lltlX'** ’aHU) 

rai j&flixre 

Front Wheel Drive Layout 


fSar: ibr.^ mR® nl^wa ’asfsf 


•Engine •FinaJ Drive 



Tsrqtie Converter 


te! ib'.'S'’p*[<r'BR'RS5i^’aRvr 


^P95 ^ vat *lfiblPi^ T^ir^l?r®r ai-iiW'i^lw 

^ *llw^ I teR^tca *nf^«wiir pm <fl 

^fSpT ^psjpr vi*K ^ttw »nf^ "Ji^irpr ■pR't ^laT 

HR Sift'S ^ ^ItW I 

til wit?r ^Rvt*HR ^fpgpfir ^ 'UlvBw 
ft*flMft?ilc*M «nR51 <a *iil^w ’iftw 

^IPT ’iftt's C^PT MR sift's ■^Ca I 

^rita ^teiata tf«R ^layia jpta Sl*ifvi"H 'a 

ft^lwftilH wft^ a| ^taV ’*lka> I Istfl : iV.8 ^"lHiHs ftillR?. 

^RWTla ^ wr <a,Rc4lB< ftc-^wa aR^ atR^ i <a aHw^a-ih tete teR 
caaiRT mr i (a^) tfera, (a) jfr, (a) Statea, (a) teRftram <aa^ (a) a)v 
4lwSa I tm atat aRtlfta aiaita, a^paa afttaaaw ia*^ BrlUa'*) caat caa i ai[caa 






'aicBlWllS'S^ 




^ ^ Gtcsr ’ihfwiPr 

"^PTM Rt's I ^Rrs ‘if*!'? ^J^nl *tR*TO 
■EpFtWfT Sttc^ I »L\8flK HU'S!*! 

SlCfllfltH ^ I i| Btl'Sltl «|ti||BM «lf^ 

^ c^wlPlUS ^'BPl'Slt^il 

ettiit^Jfl ^ I ’W^^Jtort i^^cRT sfl® 
^ ■:^rw ^ '*ftW I 

Jil*iT^"tH e I^vlwPiiil'iw <imar ^-(ijcapr ~ 
I <ii 'sti'olfl «ij<i* (ijc^pr ’Hht'i ^fspT 'fl ^p*p®t?r 
5W ^ <£(^ c>t^*w ^fapT « tfl^lfs* 

’iil^iit'iit.'o sffW I 

iV.® >|1HM PHt*M bWH 

'an'BIwllBMi 

MdK "sW 'iRolPi'o 'dk'T I 

’Ittw, ml^'O ^ StC*l*llfl 'lj|<pu'0 

*ltc^ I sjl^'o ®il^*i "tjl^pu lit 

iil*iPiiwn csi^ ^ TsitSB^ "t)l*fBw *W^ ^W?r 

fi*M«I*nilt*w ^ ^ ^ I ^ wr Jil*iPii-i 

’^FI^FCBs ^ *|f® fte*flwfiniltf1 PP«tR 

9f.v tjjtf *ihjt»i ■^'vK oWt'o I 

<11 t)l4|Jig<A *111^ ’tfe 

tit®! 'Q ’1f«{,'8 uiw I M'»K 

<ire5R (llPl^iPl «5it-Hl>llll >llc><t^ WC"I 
^ ®ll5.t>ni « «j4l<l»lll WW ^ I <l| 

^jf^aPT ^gtSWPRT W »l1^ 

^C?I^ « <iRsf& f^n Vllc^ I m 
c*r^ »i1^ ^ ^ «ltw I e>r^ 
*il^wii ^ <115® 

c®wtf^ <ii®i5 ^5R®lc^*i etcs^ 


#Tomue Converter 



1fer: ibr.d' ^Jaw i>l<pHi ajl^w 





■flar: ibr-.-Js ® JSl^ 




W^ln R<llR^^>(t5*l1tf<lIC>R^ Irar : ibr> tfipT ^ 

’ifiph'il '*iIr|wj ii's* ^1 I 

ibr.8 PlUM PUMfl bHm illR® 

1^1^ *ftf^ <ii ’iRbl'nl 'mus^ 

^ c®t**lt%r csrfB^r *iif^ ® <ii T5l€t?r 

*l%t»Ht RnjnH I <11 tfsR 

«lt5® <1W5 »tti^ Rf^sRl ®W ^ ^iRolPi® w I <ii 



*lfi»h*ll ^RfT ’tll^t'9 ’list's 1fel: ibc.}# 5(5 m 'n*jl’<t ol<pl <(Nll •iRolPl's 



'S ’ii>K ’list's wifl ■'ifioH'il ^csi I 


vsiaJlWllU'6-^ 


4)^ 


PiWH zfft;® 

■5t^^ ^RdIPi's ’JC^ '6^51^ *iit:^ 

2ic«ii'8fi ^R'o I 



'8fG?lw<l "slT^JCsr ^ sltW I ^'s^il^ <^1 Btl'oii) 
'8f&?iv ^ ^ I Ii| etl'sl?! ^iRohllfl "^plT 

»t^G^'51 'a(«l^ll *I1C*I?1^ (?F»tM I 



flat : iv.io ^P?pr *lRb|P|Vo 


^) ^f«PT (Engine) 

^) ^ (Clutch) 

«t) ^ (Transmission) 

Tf) Bfcu^ »|ji^ (Joint shaft) 

12| <J^tllil'Q 4il«lf»l*l*l ^ ^ I 

^51^ « lW#ral»T, ^ ‘4i4*iltvi ^ 

^\ fsar: iV.ii ^>P5pf tf«R *t^ bW HWI MfibhHl 



'¥)^Fi^csim'“iJi^ '«r) f®¥tc#Riisr 

«t) (£|»|S»i ^51 ^)f«l1^1R 

®) X5Pi'o|t'»f*l ett^iv ■^) ^ 15^ 

'^)'^’*lTf*^ I 


iv.e fiJ:| '*|J^«ll-'anti^«(l '5*l*il 

^fflR « *1^ ^ ’l(3i>|p|'» ’tll^ ^ 0SttC*Rt?I “IjIvU sttc^ I 1^ 

Ii| ^ tfiR «^ ^ ’tlf^ 

^ I ^ ^ ^ tfSR « *PBK -BW ^ 

*l%tf^ ^ WPUt ^ 1®f^ J4l»lf5l‘1W5l 15»HRr CSRTlW 

atlu*! I 


-■BRI "BW ?|<IT •IRoIPi's »ft1^t«ilG’« ^5l^ Hjku I 

»ll^lt«lj 4#15,'» Gilt'S *ltC5f I 















sn;|^-ibr 


i. t-^ll ssl^'» alwlew 

'^. etl'alii 151^ iTJ I«vlwRi?)h 
«. ^fsRt ^i®i<!Pi CsrfB^^rt^ C^ '8tl'®)?i C^? 

8 . 

i. ’1il^<i islR's ^j<i'^l I 

^fSR "Pt^Rr I 

o. 1%^ 1^ ^S^ « 'ai»|]^<t ^ I 

^bHl^*|<» «t^ 

*ll>)(.*1 ^ffiK ’iNO'W sis'll! 4!)l^® ’iHw 'a(lc*ll&*ll I 

’^. *ll»lt*l ^fSRf^^WI &I^I<1 'a||t*ll6«ll I 











Wheel Axle of Motor Vehicle 


^^ csifS?r «ii«,««i »i<piw* ’spiit’o 

wlttn <il<,*m wiii I 

iw «4C4|C«I4 C|l1|'|«t^1|«| 

»|?Rr ■>j|f^t'o OT Btl'olfl c®® 

?*IT I 'BrI'olii tflC^ WlW ■sff, (fRT '^•tCS 
CTICS I ^ "fl^ CTlBT "^n? wr ‘BWe 

CTIH I 4 tflc^ CTfS^Pnf^ « ^PilHT 

■9111 (fR^ li) <8tl«lll tfltSpIWlSl^ iflrapTRW I 

w 'if^ 51^ >ircsiw Wf 'is^ c»r^ ^ 

Igl^ ^?PT ^ I ^TWR*I'5: 'PRiPR «lt«|*lX 51^ iflc^ 
R'llw *l*lT ^RT ^ I ^ *I’®R p|9l ^lul pIPi's R*8 
Pn fi»i> c^caf »il»it*iii <JTC^®Rir«isl^ i*it’si*i *IImi ^Pt 

"^t ^®r "511*1^’lll^ ^ I oil! dI^I ^IhI oIP'o ’lip ■iRtflu 

« <i|CS|<1 Jilin'S <llC9Rr I 

'^L'sflk Hipn Rmn 9l4lR i^liil ’^'^ii 9tn ^iw 
*ilfai^’^i^I5l^'^iPr ■ns^nK^Bf I 
-HIpii 'SSPT ’iW 9^lii ®Fff%sr Rmw I 

-i>WI R-^lw Isfif'o I 

-l'fe*plwpill*l e ^-H|(.4|t*RI ^|®|@R,-»£Rr *RI*r ^ 

I 

Hll»H «lP4l 

tiiT^c»Rr«i4H Rjui^r i 

i I fitmPR* WOT i*lt*|*l fipPRf- ^) i>l9|ii iilts|*l 
'iRl ’*t) f^RpR "StTR 4191*1 I 

^ I ’I in ^®pitOT 4T9J*r sRR I ^*tt- ^) •nPvs/t'S'B tt|t9|*i 

**() I 

o I ^Rl ^vi *l'^R*ii ^*Rr PP 9MI 4OTPT Ri*i I '^NT- 
^) ^Wt ®I*1>IH aj^Pn P?(.*19 iuft® 4|OTPr, ^) i^-i>isj’Cli!?*f 
'BWJIH «lfl^ pRiPR 41^ 4^ «f) ^ 

«i^R>9 R^iwn wft;® 4raR i 



ISat; i!>.i^rtif|psri1®B(5n/9iiiwt 



I I j iMt ihrfcitimiLl 2 .f{c.ir(Jit!eiTniml 
'i liefer {;c:[r lliix 

Ife^ : ’Sl^r 




iBiir: S^.8 1%^ 'oi'T^i'1 'flra'T 








^cBTcsnl&s-^ 


^aTW fitlPW «<iwr8 ^I^PW 

«irc^ OT ^ ^ ^ 5W I «ifBt tiR5^s®1W 

^ '^01 I <A eti'ols *I*B1^ iW «.l*l<l»l *111^ 

’•r. g1^ *K^i 'fl 

«flC^ ^T»n®l1^ I. hllioi; 1^ T'thapcil knuckle 

»l“^4 ^ I <fl '8I|'®1JI »)Wlt5 *RI^ fgijs 

*f. *t^ 'g|*l^<H fiHW ffftg <<CT»r: ‘fl wl'a)?! « l>WI»I^R 

I I iH 

Bil'olil <fllC^^t?f <P»ltPr«h *111^ «MJ Rt*^ I 

)^.8 2f^ »impr''1*!lv^?pr ^M*r 

^ ^»rwwff 

l^tespr I 

g» (flnspr 

<flC?|*T I^WW ^ I tiRf *111^ >ll»IW^ ^ 

nfl^ ^ %t% « (fjraPT ^5IC^ ^T|i?JWT >(|siWfl 
^mewT»irc^w?r§*Rrc^ i i>il>iw4 »irc^ '*l^^l'a *tif^ 

'i*«|H^f 'o|<i I 

PDflifflK -Klut-M <£|C^y%| (Ucaiw-fl ^ ^ 

Wlw I PlJillfii;, <T>|^r ®lt'»W <^1 sll’Slfl (SltSI*! 

•l*I%f CatW <l'otl5i •ylfi <Mt'o *ftRf I tq <p^ *1^1% 

CS5W 'AW RCJ|^ ijIB 'ttlPl '»l*l <Ml *ll?l I 

^PlIlU »ll>JCfW iil^*l: <i| »|1'S|?| lilCSIWiI C^OT C*l^ 

«Jte ^5«P 'shI^I^ «I1C^ isiwl wh »ul« I 

"f. <4 'Wl'H?! U1C#|*1C4 51^ <£IC5»r ^ 11*!^?RI 

■B14T ifllCfl*T ^ dIPi® ^ I i®4l«lPnil*i «t*re ■'1% 
iirc^ ^ 4Cif I t*I^FW 

B«i '*n«(iw ^ ^ <iic41 ifl ^ 

2|4BI ifflcin l»I^ tnw ^s i^ilu ®tt»l 4fll ^ I 

cs® <<re^ tipf^*(|3^’d ificw'r ^1®Tt?F4?K c4M»r 

■ 4 . ore «reyt8 'aiit*i4iii ^wmh ^ ^ csife?r *nf^ «■^i»m Siw? ^pspr *itc»r l^cw ^ ^# 1 ® 

I «t*rR 1^ OT^ (fl® 9l4li) <,4lt*ll 

■ 55 ®!, ®T ®RT Dl^lfi '»i'a<iiik’j4<v C5^ fiji^fSpHT ^ WT *11% CTl^ 

TB'*l3W5psT 4»l®l RI*|® ■^psT I 

'•t. iiH® <imii; 'ai^R'iT ®n^4i*T 2iBr *ij<3l^ji) csrfB<f »iil^ 

^lPre*R*H ^ I <irc® «9 'Bl^m *11®! ^ C4M 2|f^lW ^ ^ I ^ 1^ 

^wf ^ *l1?f I 






















































































i. »ri^ 
c®® «i(C5isr'ft? 
etl'alil 
8. C<pH af|v»l?i 

i, filOil|Bt^i|\s| ^4»ll I 

lEfWftC^afePTf (?r< I 

o. c®® ifrc^K iirrai®T c.^H«i <14*11 <p<i i 

i. C*l^ I 

'5,. 2P^ 4^I5iilii H»il'aMM‘j I 


■^rtt-oJj, 'ajcBtCsnl&S-;^, W-io^ (2|Pr 










(SBSlR^ P|C513 c>M 

Operational Technic of Steering System 


bl*ilwl^ w bl'it-M ciilU^<ilw4 atnttBR^ i 

^prtPTRr ajnn^ ^ i ^ <£m^ prfu^pttPT PbaiRk 
I *i^ii1^ TTfwr ^ *rtf^ 31^ 
stnrtBR Tm 1^ cm »nt^ 2tnrtBf% to ■st^ 

^*Rr I 

^o.i Pftiiifii^Pic^Pn cjcum^ii'Ai 

CsrfB?WtPRr 15|c^ I <£|t 13|C^CSRr 



i I t>l*lt-M te^lTTOBt tMll3i1*lMW cmpft 1^ 

^Cfl I 

^ I P5t(lR< ^tPRT ^ -Hliiwil 

<ll’tl'8<l I 

'5 I pI*!^ SRt'l C^ "tlw SfWt*t TW ^ 'a|t"i^C®f 

"SWC® ^1 ^ I Vt*l pItI ^|t*l *8 aiw ^'at'9 

*ftRr I 

8 I L>ilufi ^Iwfl eWw ■^IS^ Rw RRt'e 

ol^h -^IS^ '91^ Hl*! RIt)® I 

(t I c*i1^ c^W^r •Rr wl'Bfl^ilwn 

'aihc.'® I 

'Js I 'Tfl ^»ilCi'« 'S 'od^^l'iplt'o I 

•\ I (8 Piwt.»i c^r wlwl ari^ *111^ ^RK *ftBr i 

C<'<l1fBCaW P®»llR^ PiPfiPW «^«t*rtPl 

PSiilR^ Ph-hJwh fgapi^ ^ ^ratfer ^ ^c?H ^ 

^5jPTT: 

^ I PwiilRi^s^i 
I PSiilRi^ Ptslfl 
« I (ipr "|j|<f‘'5 
8 I HB^UH ^y!5*t ^5|T^ 

(t 13Sft’Pr'y;<p*3t/Pi>slRi^5i® 


: ^o.i 



frar: 



lear: ^o.o 



lear: ^o.s 









^NitHlftt Mlftg 1^ j^ifyr l^lRw P&w i B ^ 'Bf l ^ ^w . *w 

'5’W 5!»^1c¥ I <4 '■ilfl'in ilt*uoi v*r '^l4t'f ^Rleh>^t TO I wlnin 

sfl W*t VI 1*H trlPcil/ciPlai »iPlMfl ftw *lfiM*1'fl I 

wi ffcflftt ^3r «*rra(»iOT flift? wirt i m 

^ V di¥ TO TIWICT ■’npf TOFW5TO "SI^-^IOT W C^lft4 ^TOJ^ ^ 
^1^1^'TOr I’TOI •fll^’WtPT ^ TO>T tlwivi 1it¥ TOIf WW "“WT TO I ’■W’BP 

^>||Wl*l 'S PlW OlPt *lflftl>Hl *11% tflW 4Wll TOT I 

^o.« ftellfttllWlTOiP^PFlflWBTOV|PW 



^Stepiiiig -nnlumn 
'SvtRPti»g sliaft^ 


Tic rort 

[uutl^^ 


Tia rud juiiil ^ 


Karrk* 


Kikioji Tic 10 d ^ 


ISaf: « Pits 


Pii^w OT ^1 Sm**! TOt mum ^ftr •Mrot TOr Wnlli^ PiTOr 

TOf^ I BII'BWW <niCTf Pfclllflil 1*iTOf TOf *llf^TO^JTO® I TO 
^TlTOrt»»w TOfei^TO i^«sK»l4sr«l11ft^^TOW%TOi 

^Ifi^ Roi#^ MflIIS wM TOl VSW? 

) lTO?'a1*rt5|TOU(Hn 

^ I TOIL’S 

o I TOTH'S CTlTtfft*r 


W I ^0,4- TOT « PiRSH 


^o.fl) TO14 'a f*Rtfft^ 



liars 






4iV 


^0.8 d|*Ii» « 

1^ Pl»*ilR< Pitifttim OTl^-ap1i» 


■arfSl^ 

3F1& 




PUfllfil'; Pit^H 


a(jl*»rlJ6 K(A 1 



P5nlfi«,1»i<,wst fS^l 1 

'qjI'BBtl^ ^ <ML'B 1 



^ aits^ ^*1 ^ c*lr^ 1 

^PHtW 1 



(5"il 1 

'a|Jl«»Bfl5iJ 44^ 1 


*|a^ 

*t1's?i1?r Piislfi^ ^l«t 1 

’B)Tl*prt»T'S^^pTlPI'8B^^ 


*lt1^ ■pHtPlRr 


^ 1 


iStPT 1 

piJillfi< P|«|W «MI 1 

4«H'0 1 



Pl<W»t Hl^*! 1 

1 



I3v *11^ 1 




C*IC^ 1 

1 


^lli^ &1*itc*rtn *i*m 
bi^pPtm* ^tPT 1 

'S|5i>i iJiiiM ae|3Tl?r 1 

»iIX4«lw “BraBr OSplBfl^'^ 1 



'aiJUbBtlate <HIW 1 



■RsK ^cFi 1 




fert=i ^Iw-a 'aij|6«t|jBw5 IX^ 
Pi^ 1 

'0|j|4Stl3Bc»|fi (S 4 ♦AC'S ^.M 1 



'*iI3^Slw 1 

'a|j1»«t1’»U « C*inl»|'8 4HW 1 

8. 


1 

Q»*ilwi*i wli ■s^at'8 1 


CTIW 

WWBtV 1 

^■BBFRT ’n*l'®lw 1 

elwlst^ii WAN'S 4iit\s 1 



■^wwfSiit^^^pr 1 

1^ ^ 1 



TRfW "llQWIWlI '5|®1? 1 

*|13W"IH >l1X4'blW -WW M^\ 


PCslfiVtiRT •jin 

•itaiiBr I3^!*iifiv<*Rr ^nKi'ePi^ anro^c^rt- 

Pwulfii!, wlUs 
O. '3Tl^ 

8.^te?n%.pppRr 
'b. h X^RI* 

*trafll?l Wi», I 

^o.'b Hlwnln PtulRi; «m 

CKpnnr bi^iw l%vswn cUpt 
'“I'^^l t*TW cit*| oH^w 



fSar! ^o,v *l1'S5l?r PSnlfi^-iiRr ^inM 








’TOT I W "SW bWWI *ll^W ^IW 

*l|«fl|T »HPI|*I I OTSH^^^llS « Ol|W O0R:*rt*nf^C* «fl *l|«fl|ff 

1^6»llfil^ ^ I iflWW *II1%W iW I 

*fl*H «’IXCTIPW'SIf'OW ifl ’flCrfi PllS|iSiMW« *|R|M*1*C1 «l ’ftH I 



I A«.^ *1^0^ 




4„ tM*iw^ *Wvr 

^ ffJfllfilPltMJWHI «lUllBfl|fl'Bl 
o. P^JaiflllftSH ^CflU ^WCB4 PW I 
8. ^Iwltfl mi|«"l RWr 

J. UHttBcM »lW«J (3ftWfl R<J^ « fl^ilPl i4Hl #1 I 

^ Riiilfl^Pie4»c*M ^al«i^itw1 I 

©, urtifSwi *118)01} |S9iiiR(,Pirf(tjifl ^nwW wil's i 

8. |3|illl3Kl^^Ci|4 ♦rt«WlPl ft^'8 “Wl I 

*l1>nRr RR (R<f I 

•ft«8hl l^fltfillPiWiOHI OTH I 




<4^*1 c#l»r 

Technic of Wheel Allignment 

’tlf^ i>l<p| CBT ^ 'S cBT ^5(1^ ^1^*1 'S Pc<p<] &l<p|'qc.?j^] 

^®T 

i I u5(.«iu5c,»i ^oTT CSfR ^RR I 

I "^R^ROR I^C<P Rf^TTR £R®^®T <PW I 

vs I ^ 'S p5?pR 'STlartf^ffw I 

8 I R?]|Rv •sp?l I 

(? I c<p^lw5i '^RT PB?rlft^ I 

'b I i>l<pR (il'^^fM' (Rpf <pw I 
s I P5?rt^^ c^ t^i<pp(.<p I 
Ir I \s5rc,?j I 

Sft I ’1lI^C,<P i£l<pRc<P I 
io II 

I <p|'^R PiJ?j|R^TR^ st*fR I 

I <p|'>iJR ^]teR 'Q I 

i\0 I 'afRvsc'i "^RR <PW I 
b8 I '5Riw^l ^tlTT I 

be I'emRc^RiPi^^ I 

b I ^ (TIWq '^vas^ilei C^ I 

^ I i^Tnf^^Pw:®R c>^ I 

^ I ^ifBt ol^R vaif^R>8a vQ '^Tt^ £|f^wR <PW I 

8 I uRiw^l ^ '3(^Hc<p ^t^R Wl^^, C^ 'S^lc.'l C®Tl^ I 

(t I lifBT ’flf^ pRWR ^ ^ I 

'b I 'iJRIw^i I 

<\ I lif^t 'aiP)R'Q> £f^RRr%roT (RR'^5^ I 

br I C^OT'^flSR £fR C<P^R'*i(.vo I 

(ft I ¥R^R v3|Rvo(,*1<) ^RT '^(RrT £RKI 

bo I t^?nft?J?R I 

bb I ^ OTRftRt^R/^i<i^(.«i^i OTRft ^<\'9i}i\ [>|<p|(,<p %5 eRHi 

I lif&t ^t^R ^£}»l^*i ^5R5t^ ^tlf^ ^R'^Rj I 

b'S I t^l^5R iil<p^|ii] pRiT ^c®il ’1ll^ \3|RvDc,»i<) '»ifS<p c<P^R*^ fiRR <P(.^ I 












* 111 ^ 

'aml^'W V|Jl4UI*l/9|(3r| 'aUl'll^HW^ OTl'WPm HB»iH ’*TWf^ ^sT ^ 'llw I 

^j1%apT lR*iPw ^ « t-MH 'SIJleWH 'soUfcWl^ ^ ^ wPHffl, ’oulwwlslr 

I PI ■IHI^ *1^ I 

-tS® 'BR ISIV* itIM fll»l Wl’l/Rori’l « OTBI ^Ticw^irew^^?iT I 

- W|*T OTl’T ^Il*r ’Oll^l'ifl CTl^ ^ I « (n|«|« ^iqjH "siit^s 

**1 15 bw ^ « wwfir ^oloww 

I 

-^RBf CJW 'ai^H'o Rll%ii <ite 

W'ilfl ^IIW*1 'aUlttWl^ I 

« Tic»*r cwT i4i ^ijicwt*^S1'rtf •N^ fta«?r8 •ttw i ajmIk Rwf-f»il 

*ii%^i*Bi. CTPraft, dJT-^dJr-'^T«ilS^ <iiwdn-'aflWfr- 

*ilS^ *IM5T^IW I 

-^1® til® 'aih'^H 'VW « 'R* ^OT C5t-^ « c5t- 

^flWi'^OlBWl# *tlW I 

V.8 dST-^v|tt», +ri'*n 'Hficw, 41^8 

I *I1I^ "EWW OT *lfi»l|1 tiRT 

WRf Tj'Rlff ft®BRr 1^ 

«j®m I 

TJlrt®tOT C^tailiSB I 

c^Hi *B|j|un I •iftwfl ’iw TsWff prtJfir 

w ctW ®iw twn wulcw I 

4Kh '•ultw! *n1i&?f 

RVi’i wse^ ’iwr w ct*W ^jc® wft ^ 

®tW®t^Sl3f tilCW^W I 

wf*W^ t »rt^ uR< 1*R ^ 

(P1^’iwr CT G^Pr 

I 

^.e^rwi, Tffrtf ^ »Pi c#ln 

f^U( ®I^Hi 'S wPl 'sif5, (^31^ 'VfllB wH*i ^hiHlRv «jM 

«lll%! 

j I *|c»jt11» ^ItIw RvH Rc» I 

4, R?iifilii<i?^cw»i(l’n*iR91'M I 

« I 6l4lfl *l1*lt»fH'^H (5|WJt?W V® '?!H' I 

e 11*teiilfil<, PitiwwM 1S*!fir '“iRj^iW R1I®H ®nr BHilww ’nsil'H ■wit's ^ i 




16ai f ^S.5 WMH 'BUIWWIIW '9Ul«i«rt># ^ 










(t I ^ eiastiSii il>*il<i Pi31*«i*l ■<MC.'o i 

'b I KitfiNt*! 'oij|'»'Btl>^ I 

*l I (.■'lU wfi"! ^Ht'O I 

br I U|^f& ^»Pi'ol(.jf*i Pvfllfi?, C’lW^rT ii|*lRc»lv <M(.'s I 

S» I tuRwii vaDevDl*! Pjc'o | 

10 I •^»)vo(,"i *t11^ '3T*5pf wJRwn I 

11 I 4 !|C?rlf^ Pl'»l'!l ^l?SSR ^■Slt'O ^ I 

I ’*fQ ^0^ I 

io I cg^ Pi'ols 2jc?rW '^w '%cB?f '5Ttpt ’ill^w (gg* ^^it'o i 

’»r. gsi^^m'Q cgspr'3jR*t^^: 

i I Qt>i< Pi>iiI9k (.Merw «il'54lt'4 ^ i 

’^, I PSfilR'v fltHf*! PHR'U t'lt'oc.'m ’sRiil ols*l<i ''it^ ''i»)l’a<iH <iNt'o I 

O I tiJRt'iii ■i^Pl'i I 

8 I ^ '5jc'5 ol<p|(.<p *re?r liR?. Rtem cBc^t >^, 0 ’s^lc's i 

I [^Ru (.•ll.'Bt.'m "Sllillt 'aijhRl ^t'S ^ I 
»!»igsl^«cgsf^^c^!*ngs o tsik® cffB 1 
*1 I pI^pIw 'oiHIh tit*! 'Sik'® Rh?!'® Rc,^ i^o ’spilt'® i 
br I 4 c^cat vs t?T»rHRl5 t*1d'6*1W ^^Jl®rR=T <P51t'® ^ I 

b I c^ ^sfR « 'aiilwt*iii ifl gi?r«'aijltsr^ ♦iRiiH Btht'® <llc?r 1 

io I gWlBjW 'SIJlC^ ^'^nir I 

g^TNlg WtCT"T HR*iH! 

^ I fHR'5 t'it'®t«ni ■qRw gBr bo 1®§t gscg ■Bigwig'’iw ^R^lir uNt'® 1 

^ I 'il '^I'Si ^<iHR ’pjNR 'ault^c'm ^t'o ^jNIw'Si ^R»iN <iIw i 

'S I ^^/wPl t’R’WI wlt»ll t<Plt*ll ’iiRt'S i£| 'a|j|cor*l 'a|j)V9'Bl|'»i» ^| t||il | '^'0511H C^lBf 

'aulvserlJij I 


«l?prt»rt-^i 


i. ^)l^l<l 'a(jlc*^ ^C*l? 

WtW®T ^c®i? 

'S. 

8. 'SlllG3f*1 ^It^ ^C*l f 

i. 'sppf 'aijHR'iPi^ sR,t»ni elROmlg^'^ i 

c5t-^, c5t-''5f1®5, 'ault^ ^jNI« 'au|t^»| C^'a(R ^4»fl ^ I 

«Rt 

i. ^®T 'aiJhR'iPi^ R<l'»pt®t5iH®i®iT 1^'s c^lsTg^"^ i 

t^vaiRPi RD^pef t^H«i ^ I 

















Uses of Wheel & Tyre 


5(11^ (lii’tih ^ TtSTBr 

^ (iRTlTMlf (?r ^ ^ 

1 

iJUrRT: TW^I I <lhlw4 

I ^ilfl ^C,1|4 'SM *U*I4 BflPi^pl «ttw I 



T>pes Qt lire trrad 




ffeil: 


OT ^IP15 "siWr « 1SS^ 

^•1 G*i I (ii1& iql'fil t'oRi (iRi t^lHWls I 

l^isilllw^ Rl^ OTQHT'^lt: 



fwr: 


di^ : 'flfBt 'sifiiu4 ^Itor ^ ^ ?1 «Nt 

*nw I 'tflidwn twt 'iRf "S TwtI'ol stilts I ■slHl'S 

*iPiBi 191^114 ®*Rr <ii wrfl? 1^1^ 'ad^Rm dS;® sis^ ^ 

^ I 

’*t. ?n^! ^siniBRr wPiV’ftilCTRr 'oPr ?|1^ •flw *iRf5®/BtuRr 

*\\tm -fl^iiwi tifs. m * 16 ® I 

*|I3'9 'Glfllui'fi ^iik*)lw 4l&l ^t"i I *?PT ’^(KRl 
sWC?RT, OTST: "SR *11^ (iRl wRiii*! ?t1^ I 4ljRT 
©•I^HI^lStt W ^>llPTt «ttW I 

•f. ISIHR ^l®*! J 'Blllltil^ W "5^ %SRI "SIPIT 

*5f?rtCRr OT ^ttW, 'a|w ^tUt® R'B’^ ^*Tt' ^ I 
ISc® liitiiii 1^®5i t^4iwi ^PTt I *5RiRr P®*r 

<i|4M '8l^’5 'omf.Hl filCiM 9|R«I <nw I 

fipFBr^l® 'ttnln ^wi i^ifilfi k)®'® ^I ^flW I 

^%SRfI 

'^. ^*Tl® "ilX^ln s PiPiwR •iftiin <flRr ’OTir liR alWH ^iNRf 
’UllllMfl liiaM?! ^t**1lw» ■^JBT ^ <I1W I aihh 

dS^C®? Rw '?rRt53Rf OT fitW*f tlfe?Rr ^S*l^ ^cHlsf ®«l "lUiwI 




pat! '^'^.8 



^ ^115^, ®tc^ 'S?H nHW ^PT I Pat: 

®. iBtbvsl « s^Rc’e 'Eliijun v6»'si fl an*l3®T WiTPtT I at 

^SRHCa^T tSB5®r ® fiM®®t fBrt '“Rt^ ^ I 'iilfllM'SI at5p|® '’tp^ ^IT ®o%, <lo%, ^br% « 
\rS% I tlRT 'srlPT ulftkira «D0V9| ^WlaRsr liRT Hw^l ^ ^jPTf, ®o, <^o, <Hr « W ®Pf ^ 


®lft-io, ®d»lCTlP®-^ OT-io® CjP 





































*18 




’ttc5r c«t|iil^ i i?i4rlM<i <ii fiW%r c#rQ ^ i 

^^.>8 n»v5^^i8» "S tJIflIwtl 'Q 'a('5]R^|: 




w% 



i. 

<flBT ’5|i^ft1% 'S '»lft <iIi<iIri 

^Tm1% « AH<I>1 C>l|l3<l»llw CT 'Q^ir's ’list's 

^ ,£f^ Tpift<1 


« «tKlf^ ?TSlir ■5®i1^ TS?51T 
Bfl'o)?! ‘BRrt^ TICSlt*l^ 1 

ij*'© »lfiaCV8 C*r C^tWT <I<I»V| 1l5®<l Pl4 AW 
*111^ 1«i^'il?i 1 


Biirin Pi<p AW «^pri3i 115^*1 
'o'^HI^Rti;, <p5I(,®ia ■^W 1 

ii| e(|'Sl?i "BlSfS <ij<iaN (,<^(.'(Pi«.il'a 

alWlW ’tW 1 

8. 

nj'3<iii's* 'i;iiiiw<i WM 'sri3f 

<P<|(,«1 "BW 1 

“BIU^ '8 |B\3m<I Ci|«ll>l'» ^ '^•Wl\[«1<l»'«)|M 
C^f 1 

<?. 

(£Rr >ltA lilTrl?! ‘Bl^ 

««rrt5is 1 

« fi>®wg «i4*1'8tR'o C^ 1 


wrirNi: 





i. 

tffst 4r'o *1% aI®i^I 'S ^Wllt 

*i<ic,*ni ®tlf^ 1 *ifBt 5||'SH 

<p^l^ ^Ri ^pta 1 

r5^^RD*i wj '*i^'o«n 

^ 'iR^ ’tiArf? taRTRslA WIT 

^ 1 

A. 

ft<petPi's ^|^*t 'ai<qAl?i l.’^'il^i 

<ifBT "^ift ttR ^ 1 

O, 

1 

?lt^ 'SfSfR^ 'S^lc'l ^iPl 'Q ’^®tt 

^l<P(,\o *i^^l Pi^ 1 

8. 

’1ltv?51 ’®IH '8C?fB <p»||?( « 

<ll'o|f(|\ot<p N3||<j|ani|?|<p -^sc^r Cotw 1 

<i|T® <ihR 'dl’l ^j^aI^i (.»wN'd 

ARC® AA 1 

A. 

« t5©w<i '»H Aw<i 

til «tl'sl?i ^BRR CAPI 'sR ^A*! AA*A 

AA l®ltRffSt^'Q®l%®RRA® A^TAT 1 


5i’»pHlw’»p*t I <p»cHc'»p '5®!^ ’ttf^ (2 |(.voj<pIu Trtsqt ^srl^ 

'Slri^llW ^ I 

'Qill4“R*f liPp'B *1lf^ ^I'sk'^ti '5t^'®r^klts3 




















Sip'S I 'SJWJ ulfflwm I •^j'siK Sled'S 

H^*flCT^C'Rr «|1S «i'j)^«i I «iIS (tooo 1^.151'. 

^ ■»Rr s(u5j^ RIM ^ I c^¥m 

apl^/*?^ ^ ’amww?r ^ Smnr >i1aitf^iw 

^ I ^ 'a|J|*1|^HW5t«l> <fl‘II»»l«' ^ I 

f&c55 ^ ^ <ipp *iiiH ’w c?iPr ^ 

(S'ow/'^lRwn OT wlwl *llC“lil ’iR'iPf'o Rt*i Jilt'S 
«tlf^ I5B^d9t PlpSc^i^ apis <iaia. I lil CVW |36?ll(3?, 
arfhcB! w® ^ I fefijnr e*tar/c®Kfit 

s>t*i ■sjw ^’iWw 'S|^4l ®H5 i(5 

c?rc^ w ^sfS® ’w I w 

4«wiw Tiw ^ I wflmn « 

<icaiii wwq UlURf Gltt5*fsT I wISfll*! 

C^DJf ^^ooo t%.1^. 'a 'apr ■diS, ^tdtGRf tTWl i^ooo 
^f.'o ^$-000 t^.1^. PTla *Rr 

<n "stm c«ta»"r-*i •’wt 'sim-ij^ i "Btum mioJ-ih ^ arsi# aw tm c»(W«=«p ^ tJiiimw w 

pWIs ^tHIalS's ^1 I fpt'o 'o|5l dir^ '9 '0(ji» p|^l<| p|«||5l wlo»"l*1 cult'll ^t*ll I ’Q®1?f 

^'icspw'Pr ^5 i<K RciiH-iM c^ ■5lcn ’Bnitcr «iwn ^ ®T "BMca w?i 

(fl^'arc^ C^ i5:<tSiiBW ^ I envij^lij 1>I4|W 8|«®-*l<l4*lC‘til PUkfP^'* ‘SHI^ ■<N^W 

^RTC® ^ ej^j^ lypFii® i<i^ iJIdia' "vac® ^ i UW?r ^ ^ 

^PI*IT '^w Rt's ^ttf^ ^I^Pl ^I^IW 'S ^*1 Rull^iy. ’‘Pfi ^Mi I 

<ti%® '>i*idfiiiit'ifl « c’"«idi?r3W^iMt® ^ <iR^lJW?r 'im «flii5lc®« 

I^WHl^ 'BiHWdiW I 




i. *fll^aBit^®i%? 

’SOT*! 

®. ll^C«M C«tHI?r CVC? »iH^h’e|lS 'a(«]"lj^ *fl*i%r? 

8 . 

(t, 4^ wh t^R dil^t'9 arW^J^^RT^f 

PyS R»( ^®it'8 ^ 

’RpF<«Rf 

i. 155^^ « 1 SS«iRDh UialM4 's 'a(^R*(t c?K i 

pRk’sm fil»u ^Itjp^a I 

“PlSlW *t 1 ^a<fT ® I 




umw 's«umPi 

Inforamation of Tyre Specification 


“SHrlca? wiilc*! C^IhlV^lil^ wa^lT I 'ailt’1^l<i Rc*ni 'Sj^lcD^ ’ftw 

i>t®rlt I ^ ^ ■^jcsiT «rl'ols ^Bl?fl<r is "Bi^ #tsr ^ 

^5® *llwi I ^jl*i •Wt' ^ CT Rv# 'oi^ul'i I ®1if i 

^(••ll SRI ^nl asH'O'ol ^Rs ^jBT ^k'V I ulfllMH '»||tl| iil^fJ^T'8 i»Hl5, ^1 

I "srH^ -awti^ i c*pr t® ^riwr (?iI'5<i«i 1(.'1'S <iPF 

^5W?f "Slksi?! TBfSff ^^1^ liRT '<II<P(."I CSlfB^f 

'BRI I Rf tiRT ®W<I ^wh »1II«<i l^ltir I 

^*Tl^l*N?If*t ^*it <)lii W, t'S'lt'il CT*tPTf t*jl*i»5iNlCi*i i»l*il5, B*Cr 1w ‘Ib'-iS iA?r *1)1*1 ^ttt® I lil f’PM 
Rt i»i»|®|vB »j1(,i*i I i8 i8 f^.1^. Ro»i*i C^WtlTBil^ <\ir-C^‘Bllll*f 

C#l^/«t*l1^ C#r« ^pllir I br« ‘^fcr, “lo « 'Jjo »i|*r 'Bl? »llc* 1 *l aMI^ CilPw *| 1 *|C^ I <n wc? 
S|*pR*l Wpl'Q •TiBRf B® RW, ulslw*! a^"j'a’al 'oo'st t^Pl | «|R ttliiltsw *ltC!r 'ail^R'a* ®rl*l 
<l1w ®tw cgf®cii»r ’BW? R&qBil i 

'a||«t*Ph Wlillw HR»|M 5J*1^'® 

■^iCB^ I «ll®Hi|*1 'Blum 'iRuW 

*Riw?rBWii 'Q ’ifivH ^ ^ Ropr 

'Biui^gu •iRuH 'siIwIb'iI ^oic^ i1^ 

■silf^l t BHu ‘lbr-i8 «iiu %5tw 'ai|ef4»H 

B|H i8 ii|®lw*n? 
t^ = 'BlU|CiRK2|f«t csif^priu I 
i<> = 1u.1u. Btuk?Rr i 

c#f« I 

^8 = ^8 (vMi<t 1^.1^.) <uh ^'OilR I 
iJlUlMU Rf5»:} 

'Siuijgu -srlt®! '<3 “Hl'a>4*ic«l*i 
«•TtBiu uRit OT w^ut u?rsr ®i*r aiRR w uiprf fH 
BJlu i8 ^ UlRtor CU 
1®U®t % 1^ ul?r u!c?r ®t Ror 8W=T ®?it 



fsaj : ^'S.i 



fBat: 


^cil, c*r 

1^ = ■»ihl*l'S> ^i<iRl(.*m 

lu = ®lft/®UlR(UlU *(11^ BRJ I 

mHIhD cpf«ul? *l*r Biuiu ot «he®! ajw uu ®T 
Rwi I '’flBiu >8 'BTai? R)*itB 1^ *iRsik*i*i upir 
I C*R^: 



tsaf : '^'S.'O 




















































1*1 


*f, 1?t.fSf. 2f*ra^of 

HIVMIB *fl1^ ^ltllC44 <iTO^ Gl15f« <ffW I ^ OT, 

(flTfff ISliilw^ ®H>'S| « alM'S'SM ^ Plt'fi I <n ^n»[;*f11^ ^ 'ai»|,»llBI'a ISHIMW 

^ ^ I ^S^rtT (?F, ^il at*ra^ ^ ^ siRWt GlPt«/sW^ C?l1^ W ^ 

I I^wa tTO*i •s>'S^'o ^ ^ tSciRT ^TR] 

W’'IIWl ^jPft: 

'bo aJ'I'S'ilfl '^Hl« SbO'dl »|'*<Wll 'Jso i5f»f | 

^o aHo'oh Y5*i'il« '»»'®l "I'o^mI *^0% I 
*f. S|"fo's|<i '*f®<!Rrr 1^8% I 

's(^15’Bt?il?r »tiw^ G3f®t^ «11^ I tifBT f^nwliT «l“tlPit's tll^ «tfarat 

I I CT’H: 

^ = wlvsiil*] *11^ 

wt^v# tn^ 

=WRni»IH*r'alii'si»i tn^ 

•NUJJ HNMfl> CT bWW <fl 'SIliWi® ^ CT’BWU 

%3Rr I 

I c*!®^ 

if| *||Br I C^PRs f&ar! ^,«.<? 

i'O tRs/OO^.V ItJ.I^. 
i8 ^^«r.8 1^.R 
»f. ie ^/’OtrS RR ^Rvh I 

^.'0.® ^1^ wIb^ 

TO ^SRllCiBJ '8Jlfl^C'6 <11^ '8*14Hl^f®rt, 

CTPfFfS ’ilTOT ^ TO CfTffBT^ ’^ITO ^ I 

(ij^fu i 3 |?)|<| aj^tR^ tn^ ^1 ^ I 

Ifeif s ^«.'b 

i<wf& uiiit^i ifl ^0® 8oi& *1^'® I tri^ *i®t^Pi ^t^inH® Btsiww ®i5i 5^*1 

■^wfwc^^TO I tut "Biro? TOTyt»ii^TO ^ to i cto-’bito^ 

*lic?i 4PR csr<iT '»14,c*i ^ ^ ■5i?r tn^wii Ml^»ra*i itow croj^su:^ 'fl 

’p*)®! I ’i<i*'5 '?R<i *illll wIbI ^0*1 'aiw^ ulut^i'a 

8 TO TOC® ■’fTO TO ITOITO® ^f® 8 ?ll^ "BlTO ^H<i»l CsrfBw ’lll^t® 

TO^TO I ® ^C® tr ®lH^E®Jlf^^TOTOIlft TOTOTO'4TOTO®PP^ 

*flf^C® ^5?r mw I >^0 '55® 8o ttft 't*('^i ^?1515 TOTlf^fel® *lll^, "iQ SlfcT-'TO *!jl<l 5lTOl5!PT 

TO^nc® I 











































'»b' 


^V8.8 

OT ’luif^c'o |i»tt<i(.<q» ^Rc?i fSRf'a Hiff ^ ^ CS|f*tW? 

■>j|^lwj ^ ^ ^ c#l5n:^ ^ I c*PH *11% 

'ai'»j'ac.<M fUSo-^^i f^G<p CsraTW^^ I 

^V8.e ^<Nt 

HlPic'o BRj'o N><it'o I 

^j|»1 'S t^.1^ liRf ^©PR ^ 'ai^Hj 'S«1<pl*ll^f«r<!, ^(."9 I 

-(t|9>Iu ■^I^ICi<|j ^ '5llf ^tM ’MW 9»<I(.'S I 

-^Id ?rMTPRf '©'*l?f ^t'o C*I1*PT^T^PTRK 9*<)t'o I 

-■^ tipi's '?rKI?r 'S ^It'o liW C^l®t *^PT ^bl "^tPT 9><lc.'o I 

-liRs 9fQ ^^tbt ©■*!?[ ^f'*H 9^t'® I 

'o*i<pH1^I!^'s c.»)R(.»hi 'ol^t'»i ^hc® I 
-t'9'ijl^9* Piiiiai'o ^<•'8 ^(,«i i 

-RPictTpl'* ^PRT 'STS^f i 

-Il>w^RD«i ujfliow *l9)I«t\o vB«i<phl5,ieti;^ spue's | 


«t?|>rt»rr-^'8 


i.'5nrtcg?«nprT»H^^D, 

tfl^ ^ ^ 9l<ll 

'S. ulolwo ’tlW ^ i>MI^ f^/i!»(^/^<^ 'ail4-i8 PPlT ^l9>t*l 'o|<l RTPT 

8. C8|W^ Glf^ 

<t. '5rf*f|^*t^ 9*<lfl» ^Iw CS|lvl^*1 C3f•^8 'a|1c^? 

i. Ul^llC'sW <m 1<I 9><l I 

'StsIW'SI fiR>ii| *l(5^lc'®l^ ^*pTt I 

«. tilt egfS^'^stPs^ 

i. ilJvS^ '!9*19»l*ll^(BfK *ll<lhlR,9*'o|W ^4 mI I 

feWPRl ^4*il I 

's. ?I1^ wtStv c^Wlir ^ ^"T'll '^?r i 

8.^5SRsH1^jm^P*tC^^Wt=T(?!^ I 











»t1f^ WK 

Dash Board Panel of Vehicle 



Ret**! Picij ’tlf^ 

^ 4l<-<k|Rvs| 'aiM"lJ^4l'o| UTO i 

'ail*1(.*HI ^ tblC^ '^fi^ '5l^*)I 

Rl«*i *i^pRr c’tw, •iRw'si ^utif 

WIH I «il (:<|vbnJt4 «t1% WH 

*lj|c*i®l ^*11 ^J?r I The AC-Delco instrimif^nt ();i!''>l 

ffef: ^8.i 

^lR<q»'olw *flf^ WM *IjIg'|c«hi ^csfij "^iFlt, ®1tf^ »<l4*pR<p'o|t^ ^fflK <3 

Pit35»<»i^t^>a 5>l44lR'ol »t“»tC4 ■’ll^ CiT«?lT I CT^ «tltw *11^, 'ain1¥^ cS-Hlwelti, 

«lQC4li»?. 'Q (g%^ f>H35i|51Si^t4i.O 4I<4|R4| >MI4 

■51®I4C4 ^ I ii| «tl1^ 

>fl<4f44 MfivH I>M4C4 \'5^ 

*llf^ <n1w ^ <flBT W '?f^ 

^n<sm Tsjin <utc^ 4 

aiHl^'s RR»*( ^niic>i^ <ic?ic^ i 

T|T ^ -Bt^RS 'a|lli||G»l ^5^ OT ^ *I1CS I 



loifl : ^8.'^ 

'®|Pl4l 

iSWl^ 'a(I^R<p CS|fB?I ’ll(^ '®IM CTl® ’iilt'it'i C»lw, 

1^, <315r»|s^ »T1^ I ^ 

’illw<l ^lR> '^Hit'll ^t'S 'a(l<l'B »ill«<l R®Tl^PTf*f§l' ’iRol'l'll 
«1%rai:«fir ^ lvb'4>l^>i'>i^<^«^3iTBF4t»r >n 

■stM <llw I 'd.'stik iii4^HI 'siliR^ ’ill^<i ^jH c^tc^ 

<ltC4 I ■^'®<ll?, ‘S|‘?’ilhl 'ail^Pi*? »ill^<l ^IM OT 

'5R®r ^I1C4, 'o|<l <t|<?H> 'olPl^l Rgh ‘Pt'S C*T'fl?It 



llkjslfaling principle of electric fue[gauge 

fSifl ; ^.e.vs 


-^GS*! G'lG'O*! G’iBt/R'Sl^l 

-tfaPT U>"»llwi>|ll C»tBF 

-^flpT 'aiGil®l 08pT|?f C*!^ ^ ^I»G‘9*Ii»?, "ll^u 

-Ht^blRUin/ai wRifpr 1^ 

-«lj|fv|lj|5l 









Vo 




^TOBT Pl’Sl'fl ISjul'S 

-^ll^ ^jjulR i>tl3f^ ^Rim*5s ^1I^ -(S!5*T|^S ■%sr 

n«wrl C*lls|T «JW »i“HI¥'® 


-•xQwlUt «pI45*I^'oI 'iHf^'o •'I'a^^pnH '^11%; 

111(41 *i"^Rf'a 
-WH WiCB'aflWl 

-cal^ ■^!c^l®pi^ 

-^Jlcsfs C?l^ ^CallSTl^ 

-lilHHVl»l/^^i^5*r'^1^; 

-Pl'llwls siHlSM; 

-CSI^ 

li'dfilD ^c^l'iln 

-liralil ^1^; 

liRTliT/t^l^ i*ra1?' 'MNoltR'S PisflH 1»I’»|S5 

"ifo*!*!, C3l® Hl«I»io5ii •uBi *i15wai ^1^ CE^/iia«i|ii; 
-dJl^lt^CSH^ C^; 


«tais rAj*:E 



OIL pf^essuAC 

Moves D1APy1KA4MV 
batter^ 

_e^1'I'K_>-^ 

^ 'swirSif 


f&af : ^&,(t 



Oil pressure gaugo> 

■fSar J ^8.«J 


^8.« TRTK '«P^ 

CTttf^AiilCTC^J’fl Hlw « '*1C'11| «Fg*^ 

OT«?rr ■^iOTf: 

^CT*i rtWs <^1*1 ^4itl ^ra*i uiKw 

ftiTtH 1 ^ ^ ^ «ltCT5 I E = Empty 

^B(<k ^ '8(i?i F = Full «ppf I ^ 

«PPRr c»itwi OT wlwl ^ apPRT ^Ml*l C*|W Hll^t'o ^J^^i'e 



-^3lW^T3lt*f tfeil: ^8.*^ 

'll. ■^CT»r csprRr c*lv: ^fiR l^ic^Jcsr w u^iwi R’inr ^liR ^ ■’ttw i 

^fiR 'lJl'llfilt'6 ^l4^lll «ttw I 

^t*R ’ITIRI^ ^SRtDs RW CSpffir C*fBF ^ ^R>(.<rl><.iiii »4R*I& '’RPlM «flW I <4| RlliPrlPR 

■Sfrtjcsr ■®jM (R1^ C*tOT RWR CJRHSRT *lfi>fW Rtifi I C*(^1^^'l1^'*rlaiR'^^ 
Rl^«RR^Cff I £apl1?r C*Rf'SRRR'^ ^RR^^fSOT Ctf^llWl V*ll5 

-^JTOTl*R.<|kC?l*1 I»ix*f RISR osmtil C*Rr 
-«IHSfp^lf&^ 'a(«»l cep^ C’Rf I 

*1. XRH dr^HWlJftr C*IWs S'bo '^g S<^o 1Si3t 


(CAT Ot>JI >. J ?. JiSC 



ffelT: \%,}r 



























































ms ^®r*Wa|T «IW I <Si ^5r*WaiT ^ 'aiH'i'wn 

'«p|^vil5»lu aif I 

0J~HIwd>1?i C*Ic8m 5,SR(5 'S c’l8t ^flC^ I ifl’Ot'iN 'O ^|^'9)fi'o|<i &l*i^ 'ail’iw 

'^’TWC’T 

Tt*Prtait w’^trs niiiiil^R'a* ^jpr 'a!^lP^^ 15r»Hi»r« i '^fl?^6 w 

■?, *lll^ PHtwlRtln: isi«pWh) 

CefC^T iiNT bl*1C^ W 'ai'*JM"tJ^, 111®1?f 
w %,fSr. li) ^iTC® ^ csR?T 1# ^ I 

HwlPlBW Vim ®R 1^?W*r RJRft Wl®IW<(» 
unw <aR^ ii| MMMW t^5R W <1WRT 'flWiB 

Rw-R{.<pM <iH(.'o <ttc?r I »jlt^ iuftw FftfR 

<£| «l1^nnaiRr ^RR^ RSRT I rffI>^Q 

iR^tt; 

-c»lB» iJi^^Ht«»if»ii?R 
-4Rc»r^t*l C®»f Blt*f ^W»1p|i»1< 

«. RW*! GCj«lll| Rlf^: ISJH 

»|va^^H ^lR>, ^)|B|i5 Rlf^, 

« ^fipT ®rai*T C8plRf 
>|®^-«*| I (<1 RI>IM «fl«^TRr RSff 

"UPT »rt»r Rtf% ^ a^iQhiiii M*it^ "flB 

'oK'^Pl^ •n'9^ ^wi <tlW I ^ffPR Ido<] 'Bil'Slu 
C*PtR W'>flC^ ^pft I 



f&ifl: <^S.bo 


WAMNIN<; I AMI* 


(r=^—iHli’l—I 


■p. '8«d»l ’sulRBln! <4 Bt •qjlBlQ'S <i»lwt’i»<i ^R>iH RT 

bici^ii tflc® '8 RW I 

•llC*Rf 1&0JJ 4 'Btl'Sl« ^jfUlfi 3t1^ '5J®TT I 

<flRf ftft JjVC^ WT^ 13|Jt»W ^®1?f 'ailtsfbMlB 

«t1w 'a(lt4b!RlB^ ’IW wBii Rc®»i I (£Rf (iw ’IW 

■Rli^ « *iic«t c®»r «ltw I >ilRflJ 1^ c^tc^ 

■’RPRIK «tl5® ^ ®^*lli OT<mr I RjfBtft ^ Rstca^ 

(R 1^ ^sUCSfBRC® BlC^ ®^ I®JH>I'^ Cii^, RRR 
VpSf ^ <I1C® ^ PT (RPr »W<Mk 

■^1^^^nc*feR OT Rw BIM '9 Plc>ti*fl OT'IR I 


£ 


tBar! ^8.iJ 


PCRIMNLNr 

macnct 

'tcrminal 



»*ivor 


terminal 


ARMAIUV 

conductor 

PCHMANTNT MAGNLT 

AliMAIURE 

fSifl : ^8.^^ 


^ RlBtPjBlRs VSJtBlfsfijRC® TfjJ^ GR5^« R«IT ^ «nc® I tflBr RKR *Rn?Rf TJiR «I1W I «W>l1B 
■^piT *I11^ ■5*rf RR5 *Ri ^ 1^.15f. &hit*ii liiBt ca®^ ®a5® «ttc® i ■ 55 ® »iiI^n»t'o 
cniB ®® %.1^. bhiwi, w rbpb rttc? Rirr 1 R'SlalB ^-RroitSfBR 1 ajf^ ttw rito 


RdsiCTifli®-^, w-io^ caPr 
































































■5f*f 1^ i£[C^ •^liO'o P# ^ liR^.'snaiT CiW CSff& W 1^.1^. ^hlHl ^ 

I 

^8.8 TBTM CTt^^«Ua.C»IC^^ «|CTl8f^^l^^65t 

'»j|“l Wl'^ ’dilC'll.'HI '^“HR^'s 'ai'ojI^Hj^ii '»|’®^'o|: 

-^rfstf^ ^ WJft W ^1% ^r«iPrm to ^ ^5j<h (?TC’t1^ ^srt^ ^ 

<Jl'i5|R CTC*!!^ '3|I»r»iht<p 'Sflf^it >l<Wl'*i f^C® ^ 'aiMlil ’icejiu'o ^sjlt^ft, '^pT •HcerfD'o ulljRhw 
'^^wM Ptw I 

-5ftii*i %|X5^ ^vsPioJn GTtWiT 'I^t<ik’i5i k||'»Iuh Rftvo ’^|<pt'o ^ I lil 

C*IHI **ll^(.“i '*MI'^ 'I'v’llS'o ■555 CT O'vlc.'il '’T*0 'I'l'iJ^I ’qu^Ns ’ilw | 

-(;<‘lwl ■ 51 ®!^ ’iikit"! »ivo^'<Mi»i '5IH '^If^ ttit'i'a ^stc^ R>%3| 'ai'sw'ill '^'c?r 

’1'awj C^ft^ C^ I 'H erl'olii 'SRC^jPTlT »ll'Sll'^'<P '^jC® *t1I?r I 

-t<qtI_lR><q» -'ilRfij# <tlf^ "*11*11 WtBf^H 'S 'iR'q'^ic^li’lj <p|'^'et RpSej ^ItC® | 

^'siikfi|tiil®rCi»i 2|(.vo)^lu ^iR^tiJn et»(j R4lR'® 'fl'5itiiC*rt®R'^Hi^'55^ i 

-vbjH C®tWt Rl'i>l'*l, C®tiS "ll^u 

•sf(^ ®RIWT ^msy'SftBt ^W<‘iIjPlilH ^ ^ CSRTl^ro ^ ®i?*m ^ 

I 

&H^w* elc'oj^fS fijc?rt®f%?i®t, ■q»l4^|Rvs| ® '©5P'^ 'srhc'o 1 

^8.tf ®rMwt^^»^src^ 'aii?r®f^ 

'BjHwIc.'a t»)l'i>u«)i(.*i<i 'ai^R,'® ^l<i et'ij RR)}^ zl'o)^ ^1 I 

8f^N* 'gw "flifir Rt;; ^1 ^t®il: 


®Jhwl^^*ija,c>n^^i g|^ 


■apf*!®'^ 

gfft® 


oi 


C<®*11^CB<I «I‘<H % ^ ’^C® ^ W ®JH «1C^ 
■fr*i 1 «iif® '51^ *iif^ fit*rPT 

fr*i «igPi'a ajwiBfci lirBT gr i 

0 ^ 


^NluH'o 1^1^ ^rl®T ^cijn 1 ^^fBt ^Nrf i>H^ 

^fepT '=Tf, '^ius c^, ^ 

c^o^Pi wPl '^c«n 

C^5 ’lll^ C'ST'llC’Sl'iJ^ *>ll^ (5c®i 1 

0\S 


lilt ^ *fiR> c^iwiRw c*ir5 WM ^ c^wtPrt 

«ftc® 1 lilt =ai^b1l5<l ^ 1 ^ gtcsr RC5? to 

®k*T C*I1^ CiRl? 1^ RPtPW Rtf^ 1FK RtJ® 

wRft '*rR *111^ ^ ^ ®R 1 *111^ « 

^11® "siw gw ®jm c^Ic® 

Rtf^ g?iw® RwH w, t®i®R ^ gcg 

®JM C'qlc'S'S) g?iR5® *rT 1 

08 

‘a.Qwli*?. t®«i 

^tif^ ^rw '^rw ^ ^il^ 'gc«i's^ i 























tfsF *li>*1 ajciilet^il ^ 

^ll^ I^t'» ^rRr 1 ^ifw ^fflPT ^1^ '0(5^lii 'ow 

^ (?r, tfsR *j[Qt4ll3i csjm 2tc?rtBf% m 




i |T5Jf*f C^*UtPH#? 

^ I ^5jH ^ ^nia,(.»)^ 

« I WM C^ *ljlc*i(.*ni '5’lT SwU'^? 

81 cwRr 

(t I ’tlf^ OT C^^tPlf^SVlT CTW C<tC^ «fhc\s *11^? 

i I C^ <lTtPH ^'ic'o ^ C^Wni? 

^ I *tt1^^5JM ®l)lc*ic«i<i '8|Pi«p| '*tt« I 

® I ’ttf^^SJK ^'olw oh^G^p 3i|^|i|j I 

8 1 5t1f^ ^JK C^ *ljlWi®W ’C?®^ 

«R( 

^ I ’ttf^wK vslRi^l W«i^ ?S5 I 

'OI »iii^<i wM '©?®^'^jt^ I 

8 I «1l1^ WM 5.5i,P(C^^l «|c?i|i6t^ii »i'o<i»'a|« ■'ft^ I 

<t I ’HI^^bjH 2t<Pl^ «|f^ «’sl^ ^ »iHg<p iit« I 













Automotive Fuel 


'sitiJUJiiliJ^ HIV 


>afBT ^Itc® <ihl«Pi<p's '*1% fwRR i Pitilai'o 

<»f5ft< ^ ’Iterat ^ I OT <i»lRPi4 ■*!% RhjwH, 

Tficsif 'aif^t'SrWK %sf ^ I al^ W 

(RMT I ^^tShlW « ^^51% %®f ^ I 

'ail^t'Hf'i, {.iptuRc-jt^ ’Jp? I '^'®«ik '^1 ^’If^’® 

^ I ’Rito '4ilef-!i>H -“fl^ cwr ^ ^ 

« cmQ?lR 

I 

< 'a(tCk*(in»'0 T^I*rlf^S w 

'aiC?l*1/'a|v|9t«t1^ C5»f C*ft*R CT 

'ildSlWllB^ ^Htf^ ^ 

-’IJIWIPR/C’f^ 

-'a|(.S*i/l®0«f<1 

-W<ll(>W 



CHuilPlOl*! '*lJl*j/>4(*lRf®t t&l*l ! 

®t?iR® '^NIR ta*® ®i(.ii*i ^(.® til'sw1cHujlRi^iN k|®|S'' 1’Q I tifST'S 

til^^ 'all^Rl 

^fei^ PiRi»1w5i "sre*!! a|^1®K atfaFSR 
tiltSlsTfsT iT^ 'qRtfl “ll^t® wHItafi® 

^ I ^CHl^ 's^HIR'^i^c.^'SI "sitW 

C^USH 'S f®cej»i 
•TfsRs^ Wt I 

tijer W« tfafC^T 
^'a«1l'S*45l'f '^Rt 

'aicil*!, ^'St ^'ijlR'S 

c®®r ^5® 

2tl3RR^‘’1lf^ I 

til'SC^lT '^t'l'S 



llcAiiirry lluw i;Juvl. ^CmirU'^/ *tl Ain'-tit'nii l*i-itipiroin IhnIiUiIc.) 




«ttC^ I 

^ ’1ll®c® tgHlR <M<i^® ce»r R'’t%*t1^ tsp5 Rcipr 
t®«i/'^l®ilR i^Sf ii| etltolfi RHRHIR® c®(.®i<i ^Rt“ll«H edaRjR tq^ C|Ff5fi» st*fR^'55^! 



































































































V(t 


C®»r/<JP5 ^arcusT ^ ’ife-tm atf3F?iiir c^ftSi^ram ^ %*t?r ^ 

■apsPlW 8W^ *^\ ^(.*ll: 

-4!||<!‘fy>4 «ITH 
-^S|^ 

-'SluJlWllB'tt 

C4wll*n 

-^'sblRgllH 

1^OT»t '^l*llR< 

pbcet*1 '^hllHC'* «*1TO®f ^IW ^^1^*13^, "*11 i^cej*! W'ilWl'lJ <P<»l*«1|ilW >||^|»U 

'Q ‘Ml ^ I l^CBt*! '5;*|J %?r Wf ^jPlT I 

‘ifBT fkBfST TfCUCSlil %Bf t^stRT ^iWf ^^r?iaFl^ «*tt«*t ^ I 

fitotetii f*id>H HhH uliJl <ttc^ i 

C'oHltfRIv: lifBT I^cem ^{.<1*1 ®w Tl'fl?n?r ^ 'o<l'l ^t'o ^TRfR *CR*t ^»I'o| 

<llw I ^'o *SPBT ^15, «flP5f ^1 'o| Pit*T*t I 

G)13|f^: ^ (RW (,'4>H|IB*1 C®OT^ ^ ’Itc? W Rl^tCSR ^5|y|f|te 

^m<l »iIrIwj vaRcii OT6?(t^ I 'oKl»i Rw PI '8»ilfi ^?i noIw <p|4i wPiIa'SRW I 

«R1%-«l^iR'® ^5® (?r ^R1? ®I5® '®l<f fawipllw RW I iffSfa Ru'aw ^Ktt^ 

aRlI^^l^lBr (R ^P9% w ^5tc® l^tetd«w BwilSKD i (iic® sri% i 

lacBK.*! lil ett'Slii l^wlPllwi *113^1*1 I 

»iH«p|<i ^icUt: lilBT PiPIwIg^ki »th«pl(.'SM ^iR.'o shliiR^ RQmiI'Si "sitwr ’pf«<wi ^jltPR 

^15 <PW I ’ilRii ii| «ia[Kt*l<i ’sm) ■»p1^^|<i^ 's‘ilPi I '^®?rf?, 

^(.ti(.»i tiR 'qvoj'a ^T*1«|J nI^?i i 

^TM^snJM*: liR# ^ OT ^ R,(?tM iBfslT SftC^, ^SlW» 

'ai)M<p»ici>5 ^ I I^06tc«i I 

■ffW *tcs^t (R »l4T^»j \»H>||tfl|s H^»i(.«lMj fca®l 'ai^^lil 'o|C‘ll'o|w '^(.'S voMlailmlw 

^tllCAW JPK <1tA1 I fifate**! ^«C«W iPl«| <1C9^ '1j|t>lll*iH/C*ldiM C^ I 

C*fRr OT t<HWl ®<1*l aWll^® ^ Rcil etw OT®'ajRB^'®lW i^^5?iw?r C*tR 

’icn^ ROT I l^tew ^WOT< OTR 1^ Rts RP® 6<t 1^ Rts liRa %5 RIOT OTT rBT a|R|fR® 

ROTl^'^l^RtROTOTQROTRtRlR I 

Rjjw^OT^s ifl&f 4|OTOT fipPR'^fC?OT tipSRi'QRR *R ^*0 'oM“|f» '^Rh'i s’ca RT ^'o ®M 

wRhi ^ I ii| ^fR *il^^ Rii^'Slt'o «illai«p Hint's RMtalS'o RR 1 rrIR I^t'sft'm 1515?, «jl^ Wpf 
ROTt SIS'® I 











'aidSlWllU'e-^ 




«tm I ^i«ii(h<) ^p«tm ««tiwT, 4®r ^feprc^ 

C*tlSl*T, ^f«PT «^RS*t W <?R <flBt ^*1% ^ I 

'S'd^t'^l 'a|«pu>*i « •m»(h (.^(.’5(,'>in •UtlT ^ lil 8|^I*H ^?r3®t "^SCil I C.H(5|(.*1 '^TS C^ 'ail^.C.'ll '=^'VC.U»( 
^ttC^ liRf •il'(|<i'S I iiRs 'ai<pu>»(c.<p tHyih ’I*IT^ I 

c*tiSl*T fcusr iRRsi^r c*R ^(NR<« '*MiiMi4i^ 

*rt^ '8 xifDtil 'ol^S ^5lt> ^(.vs ’ilc.'Si I ii| '*11551'Bf'ij liRT 'a|R<P a^liivol '8 

^ *0^ I 

^iHI?r ^ 'JsiPfe: '3ii)ii'*i5i/t'4>HilBPill5< 'Sim c^roHsf ^fam ^K^if 

'smiaii?i^ sfl^ c’HSIst «lJtPf c*R 3|H ^RR?iti^ ^psT i <ii WiJt 

^fSR^ •a-’pl spin's *||(H|51 t'ohllupiluii CHUjH I 

i 4>JK'^ ^flpT f>lf*i'*|W ^ *lf^*l'5/5li*l|'«15'4) ^ 'SC^ OT 

'S^I'T 'aiHw PlPlwIwn ’ft iswlijs* C^s^CBF 2tC^ ^C?r I 'Alll’W <i| C'HUiH "*1^ 'oic.il(,»lll 
Slf^ '0|(.ij«ic<p *t1'55It '^sCiT (M I ^ItC^ 'aHTti^ I tf|*jk<P C^P^ei C?tt*r 

^■sicHii PiPii.'S 'Sl^ tiohllufflluii ''iHn ifWtlil aicillBW I 

*llsf 'olPfH : (HcjSH 5fcii"i lifSR CT^T iir5t ^ft'auiif *Rr iiakH c^lwl *ITsr 

^ ^ I 'S^PfSpi^ ^niiWotw c^naim %5|? <iiw 

c*r$im«*rkKj 

'oi^tS'l "iKlil s ^kllil 'oi^c^'i *l|M|il ^fwo^m ?itl^f^ c^f^wh^ilHil ^Iter I 

'Sjt^ ce^ : CHujlwil '55^ lillSil a^c.'^l'ltlil *Rr 'oHHl^’fl 

C'ShllUfSlITJ : l ^ i4|FDhR'II 

■^kn? 'a|ii»c5l Glf&^ « «It^ ^ITt?r '3T5a^ Gilt'S t'wHIil ^ 

■^^8 ?s|il*t '55?! %pt^ I 'siHW t.'o|«illi>Pil5ii cHdJH 4Bt 'aRkR^ •*ihip|ii « «tlsr 

■^SIT ?SC5 I 'Sl^ C*lualt«1il C^C? HllPpio C'o|«llIl>PlfI> <ai^ ifCil«1 '55?! 'a||'*tt^ I 
Rji'ic'viPiri*: c^nSt®! '^cam Iw'*i(.<p|PiI5 canis^ awaa i 
fk acs* ! cai^ ^HilHii iFta aca^ ^ aaait aTi?% i ^ wa aca^ ftPiS 
»iRi.Bt^ ai^aif^ wa>ihiii aiaj Pi^&iii 'Na »ikNj a»ca i 

caia aca^: caiSH ^t®n% caia aca^ ■assr aw atf^ i atc'® waaiaiT 1afa% iflawa « aif^ 

■5i®RTa^^ I'siioaiaiwlaaWifiac^csRr^^^aifcaaaaaaiaaaf^alca i 

W^ wPif5»^ : cai^H 'qhiRii ®w®wa aa catcs^ ^laa cafat^ ^ aca at i 'aaai 8Wa*w^ 

acati^Pta^aaiaW^c^^ ar^aia wra^fwaal^'oaw^af^aa i 

aif^ «vsalf^ ! caiSta ^t®Ti%® aifa ca1®awa ^afU^ catcst aTi?% aa i ''satia i^ia^ ai% 

^afaif^c® ^fwaa'ac=t^ afSaa^asnaafa^ti^c^aEa aw i 

aia ! aia t®fa ^a^® aa)a®t a*ca taata a« cai^H '^laiRt® aw aa i <aBT ^af^ aw?T 

tfaa 'a^aa^a. 'alJilc.al apt 'nl'olR^ aala 1aa a^ia i 

aiaWa s ca&iSia ^tai^c® at^wwa ^afa^® cattB^ atij^a aa i ^laa 4BT wwa^ i 














vs 


I 

s C*n5l®f ^fw»1 'aisHJS I ^ ■»Pi|<p|'5M' ^ 




i 1 'a(tUt|t*)lluvB i^hlR 
I '^hlPi '^? 

vs I 'o(wl(.nin>'o '^Hll^ R.t'iw ^i^si's ^ <41*1*1 ^WtC^ •Tf*r I 
8 I C*lCJilf*i?l1»l C8|^5l%^tc^^ I 

<!» I fo^lo^PlPlD 

’RPWfiRf 

i I 'sitBlwIlBto '^l*1lf»i ^*1W ^ 

^ I 'a(u>lt*ilitt'o iflrsR 1«*if5 i 

« I '^hlPi<i ^ I 

8 I t'»H|j^Pil5 ^ I 

<t I c*l1?r ’itiiv s'lt'o ^ I 

UH|s(*14 

> I 'oiwli.aillu'o '^hlRoi^cs'a I 

^ I 'a(C.u|La||li»'0 'qjhlRn OsjRo'OI 'a(l(,»lll>*ll ^ I 
« I i^hll»i<i 'Z^PfSj ^4*11 I 

8 I CHujl"! '^HlPi^i I 











Fuel Rating 


P)c,l»*i C?lf^ 

iSi^ sRsti?^ ^ %iB5T ^ I (£| W 

«:i^u!}i4i4’wti ^ cfr»ft c^tc^ ot, < 51 :® f>i(j5wti t^roN 1 ^ 

«:I^U!}I4|4h, I^toN Iff ^ I i£lt CWI o ioo I ^ 'srn?i^ ’•ns^ <t\r 

I 

A Cil1^-<£RI 4!|Wlet^il'6| 

w CT, w ^ 11^Ri5iT ^TW? w ^ 

'^hlR W ■’RfSt Ti^ I 05(«W '§«Til^«n«p'olw PicjJi ihloti?! 'ghiR iRtiti 

^ c#f ^ I ^ *livlwti «)j«)«^lw ^f®R?T ^ ^ I 

I>|p|’6|w f^tl?Tl w ^ I <451 'iwcg ^ 

■jpsR ^?rf^»|5T ■^, ^5^ (£|t ^ ^ ^511^ '4|^|'6|R4 Ti^ ^ ^5^^ 

^ ^ I Tif^ 15it5iT 5!RR C#t ^ ^ ^Hlf^ WT ^ PlRl’iN ^'oj'«« 

t^RR ^ ^ TRi^RlT ^ 'flR^^RRvr ^ (RsR^n '4|'^MR4 JfRt tfSR 

'»1R(.'8t <lQo|Pi\s ^ I 

wBst (al^ 

^Hlf^ %\gRjT (RsRr<lPRl^ ■fRsr i R f^r^iRp^ rir 

<lRf^ I (flt ■‘Rif^ ■^itigRsRiR ifRl^ «)Rt ‘^1^^4111 'srfeR ^4(.|J«< ’to^ ioo liR^ 
*PRt ^f5<p|ll ^j|l>|*f R^ilej <pc'!i I 'oIr 'fl'olw *)Pt 'ii'‘pfD fs|23*f *fft^ <p«i OT*IT *llll C*l, 
^5|ltiRT-W5^ ‘»lRR*t ho% <S(^K (R'‘1li5CiR “’iRR'f io% ^sR?^ wSiT ho I 

'^hll^ 'a(<P(.ui RR^ Rs ^ RR ^5^ ^ '^l«ilR RT MRT '0«I^PR^ ^(.?i«i IrTt^ RR I 
^'J».8 Rf^-«flR «tRlR%®t 

tf«FR^ 2|RtR% ^TR1^ RR ^ I WB^T Rl^-.i|^ RRR (<1R^ ^ R|%^ 

t#ttlR ^’R 1^'#^ I ^ <£!^ RCR “RRSm Rppe” I RRR«IRR ^fw?R W«t»R ^ 
R<Rl^ RRIT RRiSiRR RWSR 'R'^RIR R5f RCSR ifIR% 

fitRm ^ I ^RTl^RWlR ^HI% ’R^ lRftC*R ^ 1^«f ^ R MW Rl»W 

RRS I RRIR mIm RI7R <lRR«f Rf% RRS I W <‘I-(w'BRM RMIR ^f®R «tR»f RR 1^«R 
RfRR RM I C5|t RMRM MR WBi? r 1^^ ^R(.*1M StRtRM ^ I MR^ 

RMSC5»T RRM MSR ■’RIM^ cR^ RR*IRS I MR '3(<PuJ»i rI^?, ^IRI^ pIrc.'s Rf% 'ai<PW»i MR 

i^HI% TRM IpRRflMWR ^ MM I ^ CWJ RM»l]t ^Rm»R RTP5^ MRUS MR I 
MiR ^Hll^ ^IRIR rI^RSR RM I 








^ I fnwi C?l1^'^? 

o I PitStiii 'siH W? 

8 I '^hlPi Pi(j5«i PiwH 

(t I ^(.«l*l 

i I 'qjhlPi ■q»it'o WWRr? 

^ I Plt3*l (3l1^?,-iSRT fi|wlat^«l’a| '^? 

« I ^ Pl(.u»i •il'iltiW ^Nll^ ^ I 

8 I 'ai<pc5»i ^ c^wnr I 

(t I '0|^cj5»j dl^-iiRT 8tJ?rlBf%I^ 

«l?f 

i I f^cBn C?l1^ Tf WtPTt PPt I 

^ I f^IcB'i C?l1^ '^hlR'a altiit'af^iivsl I 

o ^ ®tlG»il PPt I 

8 I 'ai<pti5»| Cill^-iiRr 2tC?rt®f%I^ ^TNTt ^ I 


TP^r-b^, 'aiti5|li||1i»'tt-^, W-io^ G3f*t 










11*1^ ^14) ^jlb ^flSj 


R4iM «c* *iw 

♦ iMji^illw•l&flirtff R»<iM 

I ^1feT«raPWiw^ 1•liliwiT 

^ ‘■TO'^OPiWlP^^ Tsft. ^ *MWfl 5rf>iw®ft 0(9 ^ ^ •iRlfM ^SIW 


^ I 

♦ Vift «Ul\bWl4 «lld IMJ im\ *iS* KiA I 

♦ '®ft>H'8ii¥d!ft>r,^i(IKwB»i^^nsiiTtf^row?ii*r« »M*PT«(nniH i 



Ifeif * w TBft 

¥H 6>0 ^nit 

♦ i^IIp WHf Rm wen I 

^fUNl WU I 

^ 'b(H 4c<m ^10 TB^I iHLi laH ^'•H wl ^tf i 

♦ ^l4jMJ HWJJBWlW "^llf bVLV ^ | 

i A 'flll-^PH wi^PI •IW 

^ c*it"iwii'wil5^Ppi^ilOT«ftpr1^^tw, V *v* 

JV ^MWI CTMH "^I^R 4106 ^ I E41CHI C4ICHI C*II*I14M 'SflrfPPr IH|VB1C4 

»|^ mil 

♦ ’iW *btff 4 |I!cw wwr "^tK ’^IW ^ (S®* ^c*W o,e-o,8 l^.ft', ^ 

44l^C4 'tiftw 1^ ^?rc® ^ ^JKBf ^W8W4 40 - 801 ^. 1 ^. V 

(W ’S»fti '4f^ 4|OT I irar t||QL4 R'l'^ 81^ (Ch8nifQfe<0 (W ^Br 

%»|f Fpev 4 4fl!M '^hw ^flOT *11011 

^ #t4l 8l»»| 8)0B Hlt»lW BIW ^ Vf^-4Tt^EBV ^}l*l RtM Ww I 







❖ ^illi^ iW ^1^ ^(Sc» «!.» ^ I 

❖ ^ItM wn *IWJ ^U OTT I 

❖ Ujt% "TfSlf ^*l'»l ^Ri, ^i^lll, %t5^fSt ■'IH^'WI '^tftf W '^van 

^il*i fht OT*r 9W^ ^c» ^*1 I 

^ j ^I ^ hI hvbH i ^ ^ ^TCg ^ I TTff 

vi^iyi ^nro i ’^ra>r 

«CB^ I 

^ H WP l ^ m uiW «.< ^iH&w 

^ftfii ftw fliw ?lnr ^prc® ^ i i«ff(lf 
'^l^'iif'ifl •hr’^lw •IRWI "^1^ 

^ftfBr Vtiftw^pntw ^ I ^ftt^nw^ rtw 

I 

Ifeg; 

• ’■ft "lilt ^1 »iH^iJisi 

- WWT %5 ^{tcw W, C'T’^XJITlI^ 

I 

- •iftt’W PIT M^W *I1W ^H!WW ^ C3IW®H 

^Tw ^itJiPRr'fSfwfft'T 1*hir TfSif ^f 5 pw 

ipn« 'iw 

i^w ^TWiipi ws ^ts "siIotI I 

- ^TT'^I^^3T3r I 

- *jlH*lW iTWlM 'Vl^fP\ 'biIStIwI I 

- grtiflt qmj ^l B l ' aunhwi^ 4< i I 

-whI^ff,vi9MlI *lA!*t vn TfUHl J|im tww *lni *||Jt ^Huhi wH •m I iiwt 

*l4C“fCT alwlBIW '0|t»in*lHw %5Ti6T I 

Tfrm ^ •!» "liTlTfl 

^ %\n\ ^>1^ ^1* «•hiir tt^*iwl ^ I 

❖ 'TOi^TTfl’T^ OT*TlTOlNrT?rt*lailiPT i 

^ ^ItMl H^Hwl “ISItI Tflifl W*ll 'liH, ^(tt ^njfl CTW *IICff I 

^ (jtt t( 1*| *i‘^’^^i*pi clciNi *ilJwt ’iHtI ofHw ^ I 



ft® : i.'9Tll6lW^HWl*i 






IWIfl 


l>iM ^mi twsw ^|b ^|l!| 


❖ +(B|fl f|nii«(w R^iH's •ifiniPH i 

❖ «iil'#l(fl iiii*i flfiw »il» dH1?i ilt*t« I 

❖ lJit*r dSR»r,'^1fSt^RB*r^’*w*w5H, *l’*(*PT’*wl^^aro^ I 

^ V-ilff ■piw 'ail1^t»H *||CI| '*TM‘'^ "IB?, V Wllfl ftiwi 

l(l^*tl®^’itw^ I 

❖ >iwr «lll^*1W 'S|«lgii|'^ '■MH.Ifl V *l4ftlM 1*lW* 

^ I 

^ '8iip^pi*T’^lOT 1^ 1^ ’jjv xt*i^ 

WW*tlBI I 

❖ ^1ifll'*lW'a|*pilil I 

1!th caw^rtN'^tPfirftK^tevtPft 

^ ISjMffe aroiw i 

❖ SiW MiWK ’^1^ ^f5i< ftw ^Jiui iJiWltt 'iwjjs'BiM V »i^na ftwr *91(3^1 w ^ i 
TSjM 'B|flr?lwHi o<lflh ^Mw ^ ISjIcifl '8(>l»iH'ie»i® <ltw i 

❖ "fljlw lr>lPH-«iRr ^HT 1rlt*t *RW 'iRt ISlW 
QW |1SIH Cftm ^ 4H«IW«IW 

ww^iinpfir WM Rjfv.^ flw»^ i 

^ «j615lH "Ell*! eWi 1^ UiH 'BIW 

^i?n*r cwi ^ I c^isiM <b(w^ 

cw ^jPT «i«vi "wrlSiw ww 

^ I 

^ ^Ib 4fffl '^IW ^Hl '^*HI 'SI^W 

I ^ib ^fui 'siiflt »i*ifl 

'B(ai*l flh IWI fla*lwl^l16^'sitii»i Rw^ I 







>#8 'a|tB|Wl|S«-^ 

H'WW 

❖ (jaMfil'* ^wtf^ ^ f^«Hi %5 ^15 ’PW 

I c®*r^w?jBRrwr aiuHi 'hi liRt, *iJifr ^ i 

^<9 crow 

*twW^w ^tar ftar 4is\n 

“BlH GW<I& ^5515® I ®ltgj(1^ «wl5 ^ *fir 

'omtm ®1W 'S(l^>(lPi^ 'S|t4» *lj5j»(|«t B»B|iitw 

’iLfliM ^ I i<i^ ijFUfls ’sj^tfl flaMW 

kIw-I ^\w ^ I 16a|: pii(»i 'OI^^IH U>|p|^^t8(^R|*ft^ 

^ dJ'lHi tijl'llit Mul ®?tt ®t ^ ^4iaiiK'»i ttw « ^ csw *ilPtMi 

tIu| I 

« *lll 4fl| 

^ 'si'*W’® 31H ^IftF ^sfPRr'^PW %t6 1^^*i(,'s| ^f5| Sltt'a | 'bi'oj'b^IH "^jlB "nlSwJiw 

»I**1j| »lIfl»l1t*Rr BHt s®* *lfii»||t*Hl iSppf^ Wt*& (Bolt) 'S||WJ»ll*t '^JlLMI l®wi 

■5l*Rt^ OIW *I1BJ I CS|® ?lt*t C*tw « 3t*t C»t^ 'a('»Jo3H ^tCRT 

1%®!r ^rtwit-'^fl’iT 1^, ^ *iH^ ®?iT CTW *ftBr i os|® cfi^ ^cw 

H31^| c.^t.'o Hltu I 





fill mw 


*lf5hllC*W «M WJ Rtij< »)l*1lft >WlCfi^ «|t1l1*M ^ i 

^■tctPK 

«.%rHG9« 

tBar: ' 9 .^ ^ tfliNSrt^ST 



WfW wn 

prt?T *m m ftflidpi® w^h rfm i 

- «|^l|W C*l^|fl *IW* ^8 ^fi| ’^W 

^ ^(?o I 

- 'wW wlc^ ^it®T •iH’ilc'IS ^- 

^nr wl? FWip^ i 

- <cnri IS^ *ic^ A c*iRh 



Boll or Screw 




Cenire punch 


liar s 'vt^r Iht 


'*.'8 RW mv\M l^*i W R4lw 

- ^it» ^(Bre ftripi ffifr '*i1iiii(*Rr «q^1C 1i^*iR& R41»*i ^co'^iw i 

- ft*I Ww ftC^I’IWBI 1^ Wl'T^I flW 1^ 

*111®^?^ ^■r wPf«n "siw w I 

'ft.s 

- ^-^n^t^TSum mHi ’ji'OrM i 

-ISTMorowiP I 

- Dirn ^ ^^pflr %inr ^orr i!*l*T 

w I ^ 'iraf^PrfSK 

- CW'*IWf 'l^'fl «H(il*l^ I 

- ftn*IW vfi 4lfen fi’lll'ft ^T<RT Hlt^d ^ilCHT ft*ll1'6 lUfllW W I 

- <8T *f4iti ^-^8141^ fiww ’*iwF 'jirslw i 










- m (sl& •iRl^ ^ ^ ^ ^<*r ^- 

i4|S|^l^'i>«i<i *10^ ’s^'SC's I 

- t£|^ *1«^il«G's ’gQtii wlsrl R? '^C3 Re's ^t-q I 

- ^ ^ «W 'oihr®'® ^ T|R, (?T c^tai '3(\oj|R^ ■BT’f «tcirt*t 

i4|S|s5l5>^<l'9 C®c^ CTTo *nc5 I 

- 1^ ^ (R1C% ^5]^ «tC?lH ^ 4BT ^?re®T ^RPSf 

'aihl^'o ^ I 

- *fW8 i^lul <iv||<>ie^ vbI^I c^CTij *1^ <p<ic'o | 

- ^*T CT 'oNI ^(P*R OT^Rr ^ PT R*ic<i PiFb'o ^t'o I 

- N»<iG'o I 

- ■«i1^f^ m (£Rs mr (Rl^ ^?n:® ^ ^ C5r <wai siwietw egt-wt^ ^sRgT ’fftc^ra ^arfflPw W 

- ^|'0?fS 'a|V0J'3 ^tar 'Q ^L<\ I 

- ^(.*1 ^L<\ ^|ti||(^fi>Q» esCT '3(1^1'Q ^ '^T^RIRT <P<IC.>0 I 

- ^1\» 'Q ^l>oeiC^ tvo®ll^^'Q* 511^ CVS I 

- vs|c»i^i HW^ ^ I 














^ wiw3^ ’trtw ^ ‘iicwra '3i<if^'s I 
^ t’m %TOM «nw5 I 


8.'^ <PC?|ei 'Pgf?,'*l*il'S><Pfl«t 


S.'S f^ 



: 8.i 



IM : S.'^ <PC<J«1 f^?. 



8.8 '3Tt^''1»r*t^ P|(,''V»| 'Q i-sp'sl : 

'8 C^ C^TMt : 

- ^^Ci^lRl4 W(4 ^ twH 

f^° u5'1‘*f^ <P>lf'Q I 

- 4t C4ti:^ ^ ^ 44 I 

- '^°’t1^ 4t C4l'^f5 u5c»1 C^ 44 I 


: 8.'S%4f^?. 

ALL NOMBUBD LOCATIONS 



tM : 8.8 


- ^ C4l^ 44 ^44t44 44 I 

- ^ C4t^44 444T4®f 4^ I 

- ^5(.>q|'^ ii|4 33TC^/4Tn^ ^'44T4'f 4^4 I 

43T44 (:4l^'Q g1^ C«IT4t : 

- fro44 4TT4 ■^, 4T 44 4f544 '8 4117:^ ^44T4«f 44 I 


dg©v-13, AtUvtgvwUf-2,9g-1 Og tk^wY 


































- cBw CTT^ I 

- dltS f^Whl HJllI Ml^ ^1 '*H,W Ml^ HIB « I 

1*w ’ift'pTsr < *1#^ ^' 

- ^tw ftfK tjvwiw *W I 

- *iili^ Rfr PuF ftjdft ^»piBi«t ^ I 

- Piv ftjtJB I 

- 'aulw^iQw wlwl 'Ul^l ^ OTlS ^alfl fS^ 'ailt^ ft'll Pfll^ PK i 

- W|ST ttW <I14P1 ^ ^ I 

- Pup nb'eiM Hll^ Rw nH*i ^ i 

- IJl^H} Pf^K 'aijH^IWN « ^-JRT^ ^ I 

1^“^ R® ^'•'s ‘Sl^^lTO <Rr I 

- ’BIHJ^W nils H*l Wtfl 4)IW(6fl ftWfl ’lOT «1W*I ^Iti I 

wk'^ »i'9»if5WIt I 

- '^Jl^ l^nlii mtsi'iw '^S*1W 'sit-'^W 

^IiIbi Pw «1^ «il^uiii •ifti ^ I 

- 1*P1/C'^^IC '5W Rct Rjtqil ^lOTT *twf ^^'9 I 

- ^Mh ’IV •liiJiS i 

P8H <*R^ 'qjMWI^IUI 

- "PRlfir fe’lMifl CTl’To RtM Si^H RlPffl'spo^ 

nH ^'Sff&w ^01*1 'Psf^ ^?r I seImiIbm ^wn 

'8'*l«ni«w wiwi ^jSlC'flH iflfS '■i'*t*irt*l 

^1 fSai; 8,tf «S*1 P5K-i*Rr^Rl]f 

- Pajti "Hk 'sijm w^lsra S*lwHi IScjm *ijI 5 '8m(,H 

'4HP1'SUH'flHMlM^I ^CSW ^>3 f^^*PlW 

I 

- ^ 15w PeH gitPRiBfl ’IW ^ ^IRWHRICW 'JTOTin «nw, 

'flU.w "f+ Rcm I 

- ^Ol^WRRlBW T&»tera 1SfW 'SW %SI 

Bol W*l» I 

f6^ ! 8.'(» fiRI «|^nl*( 

-^'W nwwfl Rewi hiPIw 'auMsmi^iww *oiw'& i 
^*l»l « : 

- ^oi*i PsHf4 ^c*e|9iiwn nH)c*u ^ i 

R.'ilw iflitftw iRit^lRni <n ^Nl»^ 

CT^^IICT I 



























« ^iUtT 

- ^ia»r ftif®? +c*Ej»MV,'^ ^ »i*ic*i^ OTBrtPiCTS’ilnlCTr gM iW ^116iit 

PskHi •iRi^lfl ^ I 

- -^ta*! wlwl ♦flshi IBflf *<l4W ^ ^ i 

- ^m*i ftit, (S^rt fW *il5fr*ii dr^ lun *11111 **iot ■*j3ItI 'wt i 

4iNU*l wurtw^ll ■IH1«« 

- "Psi^iRr ’JTpt ■5W?r ^iPrc*i*iiMfl ^s*jra?i «Isttss 1 

*Fr*^» I 

- *ll*H*l'l"lMfl iS^tZSBI« ^CB5^ Wowi >I<IW'®I Hlw nH*( ^ I 

- ^ ^ «W ^ 

'SlW “iw I 

- 'W HMH ^ I 

- ^ItWBKfCW !6 *Imw "bl^*! ^^I|^®BR|?IOT 

’I'WVT^ I 

- PltM 'BUlWlWItiM »1W (*IET « I 

- ^ "i^ ^JlTORlBBT ^•IBBT ftjVM '"M^H 
'9l4A'9 *ll^PBt,'flJltfl*l(3 *plS^'B^^ I 

tfe? J 8.^ 'SfjhBTflNlWM »IW "VCSI f^ 

8,e»l1*|rtHl-| 1^^014 4l4#|fil»| *iSNt 

- fSwM 'bln *ll(^1tw ♦liSWi («it-'^) I 

- ^ "sW «|t8it*hi *Rt *ttl^ ’aif-^iW *i'Mhi *1^ wlv*! *1+ 'suMwmHi/PeH 'Bit'WiH 1 

I 

- ^ m aRSIOTT ^ 1W ^ ^m, ^R5®r 1^|/W WRWRff «Pf I 

^aiJlibm>t! I 






hJItI 


fc> Plenum 

- ^ lUT *lflh|Pl'8 *tH 

^1?^ Rf&i( *ifi»iic'ifl t*T 'sui'iwifir ^(wn I <fl ^ 
^TI®^RPi^ Rc»i*i *ini^ ffw ^ ^ 

«ltw I 

- tJRjRr ^iw tiw(6 c3PftM*i <ttw ^ 

Rpi*i ^ica^ c®«?V*il*tlc‘W <llw ^ ^PT 

upftw*l illWfl »llP< I 



par: ff.i •n=T 


- nl?l 'jQltH'i ^tHu RRm bH^w ^Iwh bIRw *IK 

^ I (36iil9v<flr ^ 4 iflSlT Pl®f *fl^ ^ 

^ I 

- ftnnr *i|iflpn *it*"r tcsc^ i ^*ilPf?ih « >ilaitft!ftv 

^IWI BMJ 1*1 WMft*! PiPR fltllt^, I 

- “Bf^ •inirtfl RRotPI'6 I 



-^Iw bW Oo/'ipr.'i|,^ -8o *i;s '«ltW 1*W1 p*1 ^ I 

-3ii*iR"H ^*1« apM^-fco Pmn 'Bitiw 

^ I 

-'siiBW'in 'a(i^R+ 'aieH+ ^ili^» UlVi 'ttw ii^f 

*l«t^ i^Qw*f*iyft(ii(^«l ^ I 

'B|j(6|K*I^J *ll*flw^ Rlllfilti 

*iHv UlVi iQwdJ'b iBtai^i 

*r. ' 8^*1 cat^ 

fiwpt^ PSfllRn Plulii ^s\ 
tt. ’at|®6h ■a*r whi4 i 

fllQwiWfl 


IfelJ ■ 



t&n! tt.o 


silifll Pfll^ 'S 'sflait I ^l*lHl*l'» VI! 

- '^Ht*R'1'i PiptQ*W <Bruic'4» 

- PfefllRl^ Pl^PM 


■ ft*r Bltllt, Rww ^wjIR I 



i/'* j^S^> - 


fBaj i *.8 




^ '^Cfl'l £flLW>l I 

liWR“H flIi/PlilH ^CfH ww I 

(3^ V^ifM WW 
'^. ^prefer prow i 

- ScbI^ ^wijrt « ftliOTt «*il3Bir <im9 ft «fli Trow’^rfS^wro^ 

CH^IICHI QjEllCt I 

- ^t?T fll’ilW 'lift "flft •llPifl "JW ftPI Will'll ^IfllM WW ^ "^IPI ®ftRw 

Hh*90w^ ^c* (ffl I 

*fl*M »llftPn 
^ftH ^om 

- 'QjIcb % I 

- '•H'P *(R*i ^ I 

- ifl+fi >iwfe ew W!fi*f^*i®n9*f 4^/l!ji*i'®t^cj 
'®t’^plnr*riw*ifti'*ftwTTl« I 

- •flftfl XIIm w fliv/PwiJJ Swii*i*i'«iin^'*ift>r 
nHln *l1aiftip art ivt flJW fiNi'wl’a i 

- 'aH*Hl op tUW WHOM "iRPM "lliif 

I 

("O^rawiM 1fi»*iW 

- ^ ^ftHW >Ll^n Pla 

^l*^!«1W lB*lMfl I 

-^fiMHlflW/Pl^«lffPl1^rtWWC<flWt I 

- iwlft *iwl! cm iW fiffIS' uw16 Wfl 

- tft ^ ^’tM ^ftpr’iftv 

7? I 

- -'iw '*iMlft ^ '^•fJUri « I : t,i>^npr*IWoilW 

-■’iW'e^te^CSPf 'UWWW -H i 

- e^H1«a ’ift'rt'i “iftpw ’iw ^ wlH^lIt ^ *m i 

- '11t«1l »IW I 

- '8(M4 wu ^fiw »1W >ijli <IIW I WlftTEjI^VPBST'W I 

- i^^cw iju 'ri‘*it6 wi'i'^ifl'i w I 

-'mfl »iiftPro ^icwi w ifiCT iwflf 'flifift dsfiw aw i 











(•I) ^IPT tflW 

- 'll ViH ■lUlHfl HflS (3^1 ^ I 

- *I1^W P^!»IH « I 

- *tM wPlttim ^ ^ w I 

- <|JWflix. ^ I 

- PMfl iJR*l *n*^ Ufft'S lii«H PhTH 'ai*lHH<f ^ I 


I 


If It“f41\f *lfilW#IC'lfl fiplw diCM <M I 

CO Ttn ^WWI'IWl 

- c^imtft Hf luHi 'ily^ Wfltw f^fluH 'iW 

■llif QMiiu*i *|RN 1*1 ^ I 

- o.vo.o {^l||Cf*l OTtPfll?^ alf^lCTW fjWS 

l^iiium fi» *nw i 

- *fW Rl^iR^ « I 

- '■hCBfl f W d»H^H ^ 

- JilPifPlwIw 'iJl^wB ^iit cdf I 

- mfBPlWfl 'fa*l -Ml CUT I 

(•) *iii*Hi ^i4f tm*! 

- ftWf *IM W!||^ <f5r.«<flf f HH fif 

- i(R"i wl'if *f|oii *f|^ ^Rui (?re I 

- iJl*^ fl* Wl ‘*I5T TpiW I 

*IM f«tf 'fIf I 




fts t 


^ I f > ^I^|RI«I *lfll^l 


CO "IW"! 

- Rifllw m «idpiM*l^4¥ w 
I 

tA : 'fCJW fVHf 

^ 'fcfl^i W?|T Xfli'i njy* *itft 

“HI* -W I 

- ^ICM <41^04 'B(?1 ^CII*||^VM -« I 

- Jiw mvn "iftwf *iwl*l ^ i 

- iliB 1V)hi *41 w iiiBc'^ Rfe»^ I 



tS^ i <t> 'BitW WiM 









- Cl*fl3, aiPlwt ^ft*f Wriwsf ww iHm * 1(6 ’9 Rw ^rW«ri « I 

- RJtta vffo 'llwi 

a»vi fiN I 

- WiBI 4Plrrt?‘^^^fti0r^PPIBrt’^ I 

- c*r*nf iflPioi^i ^ fSoM -uw 

■^jw ^ 'srtsi R4lfi» 

*i*iow ‘•ff c»r*rtT -w I 

- wtH m4^/PHSlWH WCT uid? 'S 

- 'B(»Ul*lJ «14lKii1^4|S *19^14 ^ I 

*0 Wiw «*iPitfi^ •ifii^H « 

- ■’INBMV C*Mff ^PlWC^ ft^ln 'lllf 1 ^*ira «!lflf * 1 %!^ W * 115 *! WJflf 
W I 

- w^s PI^Rw ^iiufl •hr c*M|ff *ii|i|c>iLQfl iVOHi ^w "rt 1 

X) 

- f^C<H ITWJ <ilni 'BiVHri W9 IWlsi •It I 

•) ftii<i ft^ln 

- ft(W ft*lfll '6 <IHI 'Sl^jJWII 4MI Win "iftw I 

- PWlR'ftUt'if I^'BIuhi I 




^ ^W>l 

^ 'AlCitni •tfl'lM « ^cfll^vi *iW ^jiH 

- ^ ^iCTOTs "snar ^iwr <<1^ «)I^ ^iiiBR ^ BiBfts 

■"iW ft*f ’^W Jiv'a ’■p 

BiBiwfl inaiT «l *IHI I 

- ^liiPP laraw? Tflart ?fiR « 

iw I 

- li*l r%v^^*Ra«iI^ijGQf< lt*iw tloah*( ^ I 

- ‘il^'HHI *lfil^1fl wWPlltftni 

I tfeil 1 




^o8 


- liHHl f'b*l ^)W « iWI ^ •ifiR* HC*I, CBC*t Wa I 

- ^|a*fir 'ofl'iwil'SlM 1%Tr-P5c« vwin V ««i»r c*ic»l « i 

«»riR!5 iiliiil’t^ <t4i^ »fM #(fel «ltw I 

mcK »iw^^rawCTCit^Wff vifl*l fSHSicn i 

- ^4R:!| iirthi fltt i •fl Mtow'^ew ^hil *iW i 

^c4itA nfi*! <1141 tfS** *Hr i 


WE^ 'SltfltFW *(MI '•KW'fl ^ I 

<l) ^a^w vM{ ^iHI 

- ^ilK^ *ilwiftr (S^ ^■i(rt ^ wwftflU i*itflWfl ^vaW 

^ 4-91 “IHI* ^ I 


PUJrH ii|Cfl|C*H ‘tjt ft^lCAPW*! 


^ I 

- 14^FltflPlfll»n 'BiuivM "irtsBt ’pHviPhi Rl^cn 
’tlf^W (AIUI'^MI^ WI ^C€1*H ^ I 


L' it: j rc ■ 11 j t ■ luTTrtrtTTB l - j LtI i rSjT- 1 l^ Ci r r ■ i rt. c ■ 


ifl^cwiHt16»itlitarvPift*f^ I 



ISifl ! f^lud^UIVI HW R®^ 

*1^" fBowTiiiSI»^ia>i <iw 'siMij^ 

^ ^iCFl I 

- RtSHutwi vm 

I 

- «<i+f6 'siai“i ^fM ^iB*r W -m i 

- wlfl’H Ite Bw ftMltflPltll*! trtlPH 

- ortiff Win, ^'FlcMFf ftn" ^nPT *11^ 

'+*t» ^iw ^w, ®^^inr *p*t ^ I 

- PMlR'* Uirf ^nw ?fW ^ 1>W> *fl'8 *<1^ 18® I».»» 'iiiM i 



ft*?iwP»iiwfl «iwiwi HW I 

mifi vm '^uim )iMi 1^1)^ « 
cjCIIWfH 'll®! ^ I 

- ^liR '9 yiEw 
"i*itw ^ I 

-'»npfmiiHt ^*trt3 i wn Pmn 

PHiKi I 



18® s ®C® 


®ciinv uMii Mewi 










- ftW'filif PlfW '8iaicwi 'bcw R31^ « 0«1iw >i1iii1 1 

- tiffllf cmnr <*) 'siam ftl^K tlW •dlilE Ptw '^’ww'i « I 


- '■lUllffll aiW Ha I 

- 'Biai*i RRoflPw ’sit8«i inr 

iiPTkf^-bo IW liMfr 
»jWCTJ Wan 'SIBIWfl I 

- ^OPT ?flc*fr iprt 

^ I 

wm !iw'ilflar IMHiw ^ 

viEHim nldil I 



Ifei t PiWfl ^EiiPH ^prt 








i. TS|^ *ift» 19 . TWiwriP^^ e. ^ ^ ff. ^ 


- ^ ajff, 0 ^ «'«wrt e^jff ai^lR«i»n hot 
CW ll^lW^R^'PlIilWfll ^1^ rtWt « 
'»t’i*flv^ I 

- CT TOI^ rtpft « 

•Iwi PiPiBifl 0(imr ’IW *llT tllSMift 
I 

- PiP^ttl-a ffpsfl cB^«ra 'ofl'iww ^rWt 

^tcT ^tnf «<¥ (Brt^t ^IwilJ ^ 

«st®fl^ ^ ^ Psl^ ^TOfllSw ^ ■THI^ 



fN! <(.j^nB ctvir«w 


R4^M -W : 

- 44lB »1^» ^t*ei*ilfl R^m «i I 

- * iWjlii R^1 b*i T«i I 

- prtJfir •fl'^t« PMlw ^ I 

Vl'l Py*.'W*fil*lHl ^<WW"l 'W 

- C5JRT 'BIT ^CJ 'flnl¥^ dsf^w 

I 

- fsn^py^KH ^nm «ttv m 
ft^i Pfll^“f I 

- «tt91^-iflT 'SWRd'i Wfr WMIBB 

^s*inj ^Jlf 'I'd'ilfiw ^ 'wjwilSw "TOr 

-1*!B WShB WOT ’iTOTivr *fifers ftfl®r 
imOT I 



1feif 1 


%.« 'a|*l»llBl HWl 

■f IOTM^^ B1"IW1 W 

- wiOTi '^'•wurt ic^ <wlfr OT^m '* ftnr l^OT<OTiE*firTp*(H^*iwwfl» 








iw hhiuh W® I 

- 1*!jl ^CTpfBW 'tfVPllH 

I 

- ^Ib'MlWl TjSllS ^tes fltw 

^ I 

- 1^ «***1*llUHI TK 'PIU' 

•1^ +« P!)<|ff I 

- «w1t dHm >*8 ftw ^ 



1fet j (>,« fll*I5'^*PTB"f 

- ^i»iw “Pbi^ ^^•siniaM w tpf ^ ^ I 

- ftj®? « »1WW ^ I 

- 9hmi w cvjwi 1i^ nW ’'Tt'fl dJti »i^«15 '^*f*iifl“i« jiwv1 i 

- ^ 'bi'PmH "ws 
iWl 

- i|0AJ4tlr 'Bl<IWI 'Blilww ^{WS Pll^ 

^ I 

- QhCM ^ i||il||l%l^ WlW W 

dJafelCW ^I4jnj 

PsWJH J'l'n ’ISItI ^ I RRpIPN w 

"^PT prPsjx I 



-M i 

- fl4lM #1 I 

Pfim cw ^ 

- Hff*r ^ 8hi*iiw 

- "*1^^ c^tar 

iw I 



ft? : fl»,tt Wl^W Plil^ 

Mft»lH*IW| ^ ^1W C»RW^ « I 


fS^: 4).^ 

- *1J^ i(*ra 4HI H18M '^^>||U| 444IN ^ i*l#llf »l^'* ftw 1(J*H « I 




iolr 

- ^ iBt ^ «'ait'll +M 'Bi^'s»i^ 'air-*PiT ^i*ii*i,* i 

•Hi* s 

- V1*Im CAK4 «|41(jM4 TMT I 

l^dt J 

- wiii I ijm^ l^vvii ‘•W^ 'few Wltf ^|W I 

- CTflff t&Hww Rw aw <W*f* JftHtIt 

I 

m Pan^ 

VflW I 

- *1c4i*lR ^*PTIW « I 


wviPla 'inivviii 

- *iil4 «(»w1lt «|^>B 4*ii<iifli 

AflWiwiNw WPWfl «pB^^ I 

^•IC'M ti^c+ ««'si^cM carter ftw aw 
PlPldfl WjHiW 4I||I^ ^Iw tiilB^ 

wwt Rw |»oiH ulfl <je*wl&1*SIfWlW3 ^B•fl 'SIWW ^ I 

1^ i ewiPv 









Cbpl^ 


csPi*r'i!flv¥Jit 

1*slt wH *111^ cBPft»Br 

'nKi^^Eiw ^ ^OB fl*r® iwt i 
tm (Wheel), ^ilCTW (Axle), 1^ (Spring), 
’*(¥ 'eUHWHH (Shock Abunb^), OT 
(Frame) 


ft®: s.i »nl^ isppr 

?i;1k PftfliBIt, (Steering system with linkage), g¥ 

Piwhi (Brake ayatem with linkage), csNl? (Engiiie chamber), ^Jipr (Engine), 
PlWrt?l*H’3Fl^ Ptcrt'l (Ctiildi system with linkage), (Tranamission), 

ewt^ (Universal joint), (Drive shaft), liefii ‘atkw (Rear Axle), fteltnPHth 

(Differential), 'eflCiW eince|s| (Axle Shaft/Front Axle). 

'lil'Mii 

- ntf^ «il3ei4e4Aa adMiiAe 

PiMlSte RPfk^ii^ Assert’?iw i 

- ^ esipR e ftflu ftd? <ii1^ iScaPH 

^ I 

-<*m *fil%^ cTj'TOf 
*fll^ 4l^&M e ftff? iSWWiW *lftTra 

w I 

- wm ^imtA *niiti*tv(^ ftwn/ftfti 

I ffiaf s •iSeHteaH 

- *1111^ •ffttmwartf RRvh aj^t^i|it<e lk«WHTt(4 Pt^f^w filW *iMifl fciwn in i 
.'P i^iirete^evtf^eWt 1^*111^ Soaft't^ i 

- ^ rapitir •fiR v* *111^ eftR^itei»t^^B*iic^*(fihFrt 

^ I 

- aAlwt^lui t*T)ea i 

- ^ <apTtT taeiif ^ »jt(^ *i1^%nea!!H ^lie »i**iij ei i 

TiQwfpni ea 

- fiSPpf flfiwH ^*ice «nl^ e Rftii (gr 

e alfll fmi^ e xtiit I 











- vuil4 

- ptiiifi PurtJcin wat^ 

- ^t«l «^ll3It TpBW 

"V, %|fS(V1D ^ W|H|"| tP|(>Q^ I 

< 3iWlS|*R ^h/R^m ^ OT»*r I 
■I, Cj^ ^UHT I^ILWI 

- filuRv >l|iq|^H 13|I3 r^H « t|1^| (ITOt^ 

W Mfiw T-T ft, « Kff ’riSaf^lW W»ltPlt 



- -flNt'* ^ iH^HI *ll1^ ^ TW11^ WlWl ’S’lW '•IW ftjsftw 

-MW W I 









b'.i PlC^WH 

U(M *\\W ^ rtPlt I 

- q^*i •nhil'® I 




tr.’S (j# IHjl| P|C4i| ^l||L4||VP1 ^ IW 

- Pi!|lL illjllt/^ *wtll RtH*! 5*1*1 R4lW ^ I 

- H|\B'«ll1*ll *lt flat's “IWN I 

-'^iwOTmr^l^tinr^Trwi^ i 

-1*EH*I*!!|»||R'S ^-'*I+»IN1 ftS ^ C«llTi|t I 

- vsR'Ifl ii|^ ^(i) W I 


fiaf: \t.<t *Ilt®'fl'^lfl"! 



fSai! v.S rtW fSaf t VA ^ 

VA C44 %% 1^^014 ^n\V^ 


l&T: (g^ 









•Biw *rw^ wwi 

- ^InlUHl ail^Wi PsfS PfH fl|'»l»lHl'1 I 

- 4fl I 

- PiPiwifl I 

- *UI« Cfl*T I 

•tll» *111^1 4fl 

- CS^ ^-'SRT ^ I 



fSai! b-.^j n 13 %Hi-Mf 


- 'aiCTl*U ^f*l I 

- qr *uiwm i 

- «fqiwH *lil5 cifl?t ^ I 

Ty*irtv ^*w^t*w^ 

- i!»hi(6 I 

- q4 ibi>i +jm KIWI'S I 

- efCHiKW q^^'SUl'h^fl’i ^ I 

- it*r qws Ril^H ^ i 


'Wqv 

- RJS*iw 'Bf*f Rwi '»i*'’^'o|m P^PIqIuii *|Wf 

i£R^vr^ wm i 

- ^JlWtiJfl »|w ^ I 

- P^PlUtifl A%(.9 bM ftw *lftWKfl1 CbC.*l ^>l1« I 



fSar! b'.'tTfjiPnifir 



fSi9 j v.b 15(qm 



fBat; v.> ^l*PT 










- ^ 1I|PI '8|ll'M*ll^ O^I*T 'itfl'^Rn 

^ I 

- fiHPf'MiPt '8iiiiwn8feH nfu iipw 

- ^ ^ ^JlOTrtflf ^-Iflf CTOT •IhPT'SIiW 
«ui«iirh>% ^ I 

- ^ t'lowsKtfl^y+'aiii'fcmilsSK’tflTf^ i 


#K{» *11^1«« 

- cscH CTwi^ iifldifl oK I 

'ihhri* 'fl 'flit-Hlill I 

Tift *tn9>r ftPft #*ii? c^ ftcff PICT 

^iW Tpi^ ^cs ufllf ’3i1^ 

^ I 

- ■|«»^iwoM RtrfR* *15 8 

^ diR ‘*lftf^ <s^ altflH "TOT OK •NT bl^tVEFll 

’Pfff ft *ir I ^ ' 5 ]W‘ 

'qj|vMr|4 "wi I 



f5^ t tr.ii tNqv 









(4^ Plt-HJlsw C#1^ 'airfH 




fc.i *ltl^ yt« 

>. ^TlW (3^^l«fir '^. *. *pf^ I 

S. tt. ^ ^iW*l ?». <9T^'a|]IWi|fi| 

MOUNTFNG 
BOLTS 


PARKIHf^ 
BRAKE 
LI^U E R 


PAFtKINO BRAKE SWITCH 


1Sar! *itt¥s, 

*ri!^ciSc-M *lll^ 

- »|‘^h«i 'ai>4<9 4|L'a ciIlb^, eiii'sh'^i '•T^ ■»I1^ «|iaW^ I 

- TOlTOff ^fflW 'BlWfl ^JWRT 'lfi>lN ^■Rt ^ I ^ •flW, WIT 

eltvBj^ro Hfi>lh ’RR ^ I ^jliifltsi 'ai^'g'B 

'SlU'S ((RRR g^^-dw RJl'biSflsiJCT^ ^ I 

- ^ »i^iR+ %iw dJw «rat*f ^ i 

I f^or?! ipM 

iBfSw I 

- q¥ Pi^mw ^ tiwt fcWwiiw ^iiitii fiftw 

wiwi ^ I 

- '^ll^ iiltfl*! *01^ ^*ir wlwl 'ttW; ^ ^bt 

BN, Pl'ttlilV,'^ 4flPR »IW S1W *11^ 'siijU ^ I 

Rftii ^,lw ^1 s 

- ^P<R *I1^-3I1R #JM"I RIlOTfl^ wR ^JR"1 « PnX'WW R^<ll'e Rilvl I 

■pflfR^Rt 'OTT^W 'aul'RlWfl RbH ai1'»lM+, b*i»iH tSl^ i(,H»i\e^ ftw « 

'^-'Rcawsit'(icsr'&®*itw^ ilS^^^ilwRPR'^R’i^^RtBI^'^'Br vr^lbil muii^ i 

- *m^-^ ^Rfir '9 PiwBM^di Ril^H RCfl •wr orsflt *iwj^ Ril^H ^ i 

*I11^ ^I4vIR' 8T ^“*16^ ^ iRR*t ^'•RRf*fR*t 

^ ^Mi Rwwi va *IC9 I 










*!tf^ (flwi ^ wim « Rhiih ! 

- ‘•nW(, gv LWWfl 'BU|«lBf|P^(< ^ MHIW 'Vff I ^ Wwfl vRw 4!||^1||13 wwi c^ «I1ot 

^UlUiWIJ^IUM WISH « ^'$BI*tA,W|G 44 ^flW liflfr ^WIW^l^WW ^CSW; Of^flPTT ^(JBT 

^pOTWpim I 

'W. = 'BUHliitlaCH 5rff I 

't, =*W^ I 

- ij| vH'SIfi qwB ^JlwsflP^ ‘flfeRf « w 

t'WlfiJ CjC'M ^wcn^ Ji1»ivlfl '^sr ^ *i'(|wiM^I?l IVlIW 

I 

<t. = 'SliUbBdsfiH Hit I 

*t- =’■1^'^ I fS*? 

ftwfl fffBi ^ tw*i «’?J5 

■*1^ ’qiiwfld'^N ^ w^iwi ITW '’i'5wr*r '^c®^ 

RfS^fl’^a I 

*1^ 'a 'NJl'bartPSi^ I 
*fll^ ywfl ♦jH*! < *iiltfl Mfirt'lfl 

- *tl1^ y-a Piwicflfl flir-’iWf *i'^'i RRcrfPiw 
*1* wwfl Mfiiin 'Biftiiw •iw, 

Hfl, 'oH'1^ ’lll^ gws "OUliSWl^M^^ 

attStapT^l fS® tb.8ai^Hwwa'ouHhBtl^CTt^Jfl^ 

- ‘■It^ ^gw^r «it-^rt»iiT ^ i 

^1® I 

®ic^ ^1W5 ^ w^r ^Mcw^Pfo 
C^lBRT) ®*:<dt ’?i^ wR ^ <llw I 
auliiaPM Rtifl RH^H « I 

fSaj: ^.it *iiRit qr «|tni*i 




'9 ^|K“I ^^pnj.^|aw 

- fl ®a I 

- ^j1^c<w ’o(si() fi3l’f4'®?I fl ^«i1®tw ^ I 

- *llK*l>lV rtRhl R*lSl® I 



fS®: hA *w^iww niW^ ca^ *lniM 













- gv 'aijifcBUJHjtiii.^ ^ qv Tppw '81^ 

’IW "W I |9 a|)|»a*|*wt*ltvs 

- C"*l*i1«iti 'iWw} ■ritt'i* (src«f 'oi-itlGfl 

14 ilSw 16»lT'*ft'a I 

- *\0K g** Pl'BWliJ *f<W •IfiilW (Spt alWM"^ 

•^t'8 ^15 ID 1Sar ! i»,^ 'a(>l'8»rl'^^*f 

*rcaW^*5l5 «inFl®R^pr i *115? ■HRl«ikH« -nlH lirtJt RRw i 

jsoiwiil^ 'srtc^ ^ gPt 1S|«Rr 'aiJHl^w^ ^oiwsff* ^ 'fm i 'a(il'bBrl*6lwii ^ ^rfuc? 
fS^Tt TTt« ilj^ 'a(ji\#Bt|x5|i| ifUwi tlR5 ^rW ^ ^ spit's I 

- *fl1^ g^ eltiiM ^ 'iRl Bkl< '8i*iy?'Bl Ril’H ^ I 

«5TJiW?r *1^818 •tt«ijr *1^ •81 'BUl'bBtiiiiSwHJ « mfhpt -siftw ^ire i ^it*iRf*f® ^ 
liRT'^V'S^R' <(tg^ ^fcw I^ilt *iw«« "SfOT taiUt oi*np I 

-’ll^ c^tl?!? ♦!?[ C**»l=rc3Br lltt'<p 'ailHf I 






















ao.& Pi^ g^^il si *i'il* wi _ 

•UlC^Hl. ^ Ulsftlfl PlPlftH. ^ C*l»lHl I'&VlM«l 'BlI'H/^PlMiH 'fi'l'T* 



16i9 ; ^o.^, fSai; >o.^ Hat; bo.'fi 

ftwT 

>. ^lilB Piftwlw iH'9'IG wi QIiBn1SN*T <ltW I 
^ 1^ (gr Plca^itsi *}MWt& I^W 'iwfl* -^Ml ^llw I 

o. isnr C5*r Pi&^w C9^ csiUT f&fe® ■^iw Urt^ 




'sml'i ^ I 

8.156^ g? ^FifSpura ^ tScw 

'Klfl [ 61 ^ '^jiPi'iiuM >i«i^ TOT I 


iei.« Pl^M 

>. g^ 'sui'hnips^ i<re‘l^iliK5*F ft®*! <gw?f owisiwfl awi RM^ *iRiiiic*n ^ncT i 

^ '8(|(pf-^ gr I^IU 'oRT t!I^ 'fl ^ItM ^Ijiir I 
«. ttlPS^ *tft*t I 

8, gr 'iwiB *tlaf i 
t. -JW *lH?IJ+lll ft?1lM afflR »W,4lD I 
>oJ n^«l 

’lil'^ g^ Piv5*i 131 'bh'wiH Rfl 

fl4Hl «1 wl ■ 

Pipt'^ ^iT^fRr l^lPlwBr 

4|^P|4 3^wi iiMl '^c'9 ag t^4e|glv*i ^c4]t8 ii|iiii '^4*144cs 4g i 

^ RPft ^J^Pw g^ PipGc»w fScir «pre •rtnicw um^iIhI Pi" wr ^c® 

fliW I 


: iO.ti 








PiPiwlfl '0 t'P'oj '8iW^ 


».) Hi^ PifSi«Hi-«fli V 

- ^fiR ciC'fui PiPliatH 'Hi'* i 

- ww w *IW *il^1fl PiPiwrt ^ •itH 
IS^^oRT K)*H I 

- c«PNft 'tftrl '^ 9 ^ 1l*(t 1^ I5(h«ftr 

lllvii'^HIII slW *0 »lc*T1l 

^ I 

- >I1*6h ftPlBW ’IW 

^1w, 'wT ^ I 

- l||s^Hl PlPl'fltHW •(BT ^IMT M^/«lt ^ ^T*PlW 
^ I 

- ^^Jcw *II*5HI ftPWflW ^(*RRrt ^ I 'll*BHl 
fSW'ftiH 

- si|sBl^ PlPlsNl 1%w?I dtiftillQ fliwft 
'BUlC*l»l01^TfI« I 

- ^1^ ftw Ibwk ’^Irt ^tluRliwilr 1^ft 1B 
^*W I 

- PlPi^l^i wfB lirtlB dJWftBT 

Hlfil^lflwl 

f5|(i|ismi CTlOTT wwr WlW tWii 'aiJHfl*ll3 'S|'»f*llff1 ^ I 

il1*hl PlPl^H 'a 

- (irtIB'■»ttoif qv jfl.t'iHi »iwj RiPittiwfl Wi^'owl 

I 

- tfi^ R*|y *111 "W I ^ 

aWT -al-ql^ ^•ivcFil ^ I 

- «I««^Niwh ait •fB^Fhar 

^?iw ajaaja i ^a*i'8 ai ^tov c*i5®iftaPT *wt 

aiaaJa "WW ^ I »ilAla catw 

wiPff ^ at UK *IW ftK CFK I ffeat>i.'sgT^5paffK3ir*pK 

t^mPlPiwiJ« wwlfi l^Kwfl 'B^i ^ I 

- aKK '^•wnflU RD^l ^ wa latsBit "ir apr 
at ata aia^ cKiaif&w ^ at 16^ at aica i 
*lPi|atM aHa'^ ^ I 
ai-^Hi PiPiwi Wta 'jfiMwwa^aT 

- ctw®|B flWa aKJta ftPiKa calcaa w«a 
?w I 





fSai! 









- Tdiwhiw cowtan Rw Rw ItPl^ 'o|»is» 'ouit'»i*i0 ^R[ R4i13'» '^1 w i 

- 'ol^'o lit ^'8‘ <iR< «*W, ^*ilC ^tW ■^iiilfl ^Pitsi Tft« I 

- fr'i'G s Psjn ’Sflt"tfir^t*l1'fi *8 I 

- ui^fS '^|nlj*f tHnin hI^iI PiPixsIn ^iw ’i'lfliil ^Piwi ift's i 

- ^"iHlPl ^HlMi] ^sit 'aim*ll5 ^Hlt1(]lPT *ri^ ^ I 

- >||>13H fSlPlftW 'SM ■’(HlW 1{)*H »I|*5W 

^i1*reiflw *(Griim Mi^/HfC niCt+ I 

- c'ltPi'bifS T3j& I 

- RRufl^w 435 * Rwri’^uin *iti4li» •iH 5**i I 

PlPlSlHH *lf|^|^?K 

- Pivw»i I 

- (iff 1^ C5C^ MW ?iw m ^ 

'BMUlCM Mlw RiHI I 

- <3^ «|H|I*I'J4^ M^IW ytW M>14?|R|'8| (jK I 



S^ve Cy#^e^ 


1felf: ^Jlt«4t*w f^91 Vi 



ii.* ^iftWlOTT 

- ^I5Pr 'ai'^*lH‘1 MHI I 

- WM'^pw^’WRrtffsr I 

- ^*1 I5|Ph*H|^W (3M> Ri* -W I 

- tg^ •rtew *rM8 

- 'jicnn PiPieltic^ MW ^TMIM 

Wl^ TjJt ffil I 




1Bai ! iS,* cgwn ^l^rlfil'ol RIl'vM 


iBar: ii.M WM* aji^twn "Mlait 


Ifeiji 5»5i^^miii«r 













- ^ I 

^•1 PiPi«hi iiwl! p'lw! 

^ I 



ftars 



- |*W(& >1l43PU fifUM ^ »11c<< ^It+Glft ^ ^ 


I ^P^m rtim; 

- kS^I PiPwtH Iblat ^ I 

- Pi^H 'Biin»i»i1fl ^*1 PiPisiwm ^w*r wiw c5w CT?r 
^ I 

WM nX <111 v* 

- ^"1 PiPiwiwi^ ^toBT ^®sr t’^iw 



ffiai: 5 i.io 1 *r*sr^mw 


f3^*l PlPlBlI w Ri^9| 

- ^ ^ I 

-l5|Pl®l?r^ffew Rtw RwbwI^ <*1^ 

’oiuRt^ v» ^'ihH *n I 



ftar: 


- ta^ PllSlftW »iwi& W I 

- mPl'HtHl WS»191^Hl fiPl£l4R'* 91*|»4 ^4 IW ^ I 


























- ifWlS ^ (3^ ^ I 

- ifl^lB Hflu ^l*| iflfll ^1115|(i|SHi RflJ 

^ I 



^ -- ■ ■ ■ IfeT 

fliVI WWSH 'S Ww^ wr I 

- ^*1 PlPl’slfl wlw iw wM fKRf* '9||«, ftnl OT<t I 

- pjPlttlM '^'Ul'U ^HKiWII ^BT Wf it wilt'* C^, ^fst ^ ^6fff WiMl 16^ 

'B|lt^ ftHl Wf I 

P l P l BH rpPTg^l^ ! 

- ^"1 PiPtbh Pf^wfl "^iw^slw^ *W« I 
-tWPsuIB ^*1 Pi1*isRr laiw^ i 

Pt^H «i/ltfl*iffllB ^"1 PiPiwiMfl wiwfl uM R« «|m"I ^I'« i 

- ^*1 PiPi^*1UH wcar^-*l1Pf ^ Pl^H 'aulw'ifil <tR^ •Wil'ii'* «lw*l i 

- Pt^'l/Pt^'IHIW ’BH 'llfll CBC*t tWBMI I 

- ^"1 PiPiwiwfl «tles « I 


It 


iS.8 0*1 PiPiVllWI 

- I 
I 

- PIPtwIh fllcVS Ppi I 

- RPiwImiii OT^t *|WWPT 

IfTyaulibSttat ^ I 



1Si* : 


^dJitsrrtte-^ w-io'sr eiH 















ftar! i4,8 >iliiil RiP’l*! 


dtt i^cvm-i < 

- '*il^ ffHHT «nc^ «i9.w PiPi«i«Hi 

tt*Rr^5iiPttsnw I 

- RibH'^ 4 ^ ^Hw ai|»l»i« Plft’shl 

*11C"I 'bJh MiC'fa *11c< ^Itw ail^H f3!|19|«|H4 »tlc*l 


- «ll% ffoao ftcnlRUhi innl« *19 wn l*luf*i 

Wl'fllM^ 3[5 ^«i CAWt*! Pffl'h®! ^ I 

- UllP®^ S'Btl'^IUKI 1^ ^iW CFIP»*I 

^ I ^^C'WI ilW ^*IHH ^JWT %fSw 

tJR^ 'wd*!* "il^tfUl Rw ^'l'5 ^ I 

- *fl^ 1^Pfs Red'^ WM 3(5 ^owi "Jrlait RH^ 

^ I ^mr aW's+H+CH^ Piu^Pl'e '5f??s wwpbt 

w<lw w I 

- ^Wi *IWWRl ^RT *i|HII«W «|W 3(^'!» 

RW^ ^'8 wH «M I 

Pifcw •ifhFt^ 1 

- nisBi^ PilSrbiflM ?it*f « I 

- *tti#|^ '5JW ^ 'W 

e|1w ^ *I1M 1 !;Rw ■flW I 

- OT? ’SPlS R'WW 16*ltTTt« I 

- (SWiT ?tar 9tw 3Ft^ rtP8*r *W 


fsaf: >^5 #|fc Plpton 


ffeff ; CH^ 1^Ul8M 


ffet! C?H»31iCT8R 











Rtf^*l i!t'9 I *lwwl6 c4lW9f e*lcb»iw "stc^ nw ’ic’iv, ct*i 

*ltw I 

- *rtw ^i»iifln iHwi lo^ Rt^ ^ 
lift *niil% wPloi ^ I 

- ISSoti «l1v ^cib ^Rar i Milwww **i"»i|f flspt 

<Bf »Ni*rt IS'ulfl HCT ® ffl6 iil^H RRwiwh 

- ■?n? ft® PiPi®w ^ 1 ®PT cw ®wBi "wi •nft 

SIIWI 9lH|PU ^08l*H I 

- ft®Wi®|3rft«HT 11i®l5 / '■ 

19^ II® "W ifl^ itfs Rim sfl® ^Icm ^Iom 
•IHU XLV !i{R« ^ I 

■fN s 

- R''!^ t6*n T?rs ^ *ims^ •im •jc^ ^ o?i®iEq® ft® ftftow 
^l®l*r +<11 »i**lij +4 I 

#1fc ftPlK ^^1« t 

- ftci® *fll^i ftPifii Bi^M nniw ^’fO' 

■3^'<!i®'<R^*n^(g^«iiaw^ i 

- *0115^ cBE^ *(Br ytff ^ 

I 




- fi'3|(l ftslfl «|HW ^ I 1^ 4!tlflWWl ®^!Bf ® 

'sit*i® ^ ^ ^sffe® "w, ®r ^ 

44^i3iH w, 9iMtinM+1 

- 3Flff *niBB*rc® ®3r tswtdPlbWK®®^ 

®W C*ldil'l C®M ^ooo ^jC® «ooo 

flWWlM< ^C*1 tISfPW "Ift ^t?I« I 


ft®! *lft®fif 



ft®: 

- ftW®XftWr C®li® >4oo GI®PPiPff®l®t^ft|R® I ®1S^ IFiCS® ®|CHt <WW, ®t 

®® Wl ^IM I 

- Jfis ®*7l4 ^ *hr9 ^Sr TFft ®tw ®t ®]W'SFft ft*t ®BWC® I ®1®®]W *1101 ®ft"^ 

vr\vn 'qfl'BBflwpHi »|IS^ ^ (|B|®Rr 

^®JiR ®s I 

•tJicawi ^ ctf «ul®®l4 -M1 

- 3Fft 'HIWR 'SUlttBrt^wft ^ ■Nl'fr ®®, ®WNli® tiilft *l1lftfl ftff ®IW I Wttf 

^ ® 'SH»I’<C(*HI ®wr’0.® ftf. 1^. ft'. 1^. I 











, I, 


16if : C3 

- 1%?# -i^br (iRI WEai 'a|fl\bB||41iB|4i ^T^fipT «twlci ^ I 

- C*fj6?r*flf^ >0|/|ww^|'n»u*(v ^ ^ I ^IBRr (*#) tfRT "^IWT 8.V ft. ft. 

1#?I1M|*I ?ltCT I 

- #1^ ft<l«<| ^flc^ if\b t*M»|CrM »1WM4lll tfIt 'aiJUbeflpS^ ^fii ^1 I 

- ft® »llCM OUllhiBtlSiiWii «fHl» ^ | 

- ftf fflb 'S||t%?l1?T '5|jHb«H3ljoic4<| «tHllW ^ »1t I *l4'1lX aUlltfl*! OTl 

- IfWsn ^ >sit& io iit ft. ft. lapw ^ ^*|W I 

•4jf%ilh*| 'aiJUh'Bd^W® ^ I 

- OTt^ *tlft?r WW iB*Tt ^BT 'a(j|»BrlP»H ll»W 'SlRn **1^ C*ICHBr 

'oulwHilinJIn ^ « *fH^'an«|MW<l *!(,*« a.® ft.ft. '0.‘\ ft.ft. 'a|j|\i»BH>5 « i 

- fiffltaiJH Plli»fl«llftfl WM 'au|\|(i0t|!i5cj|iJ HfU « ftwiBBf 8.b- ft. ft. ^ I 

- 'Bmi*h ^ I ans ftpm « ^ ■b^pt ^ttwr *i<fe 

'aiiHi»Btl>5 I 

- ’^jns^ftJpre^ *fir ^ ^ ^ '9;^ "e^' sff ^ *rtw 

>anj^Bt1» <ic>|^ i » 

#1^1W #1CM *111^1 ^ 

- #|b *l®^|il *w|lf*'l >M08l^*M4 A!J>\ #|b I 

- (f *I11^ i>|Pk.*i ftflin jpitM >l4^lfil’*i OF*f i 

- 41'SHll biftw « 3FttRI ffft I 

- *lt1^ *l1% lW»(tw| ici 1^*11^ oK spItM ^l4*Ti15'a| RR^'s ^ I 

5^« cfliN a^rft 

ffN? c?tc5?r fife «il^l4ii«*Ri^c?Rr'®rp"*tp^ 

^ ^»nra®r i <4^ ospils 

cyi6S9 cEc*r i fispris cytc? 'siul^tw* o^ptfs ctRiSs 

^sN?r fflW «ll 15^ ^IWWJ ^PRT 
I 

csf*nff caiUff 'siHjiiit4 (fw/tiRTi^ 1^ «ttw 

^ W snw I 

W ■aiti wvljl «iR!BrH*r wlar i 
C!pri?r cfldftTiwT (lft» ftvfm « fiPiw fSat: i^vofl5rrac!iii5?W5rRr*ifNr 

91® 4Ict I *UtC5BRr "BK fiftw 'siPfis ^tsti ®Br filPi«r ftn^Hwn ■'iWw PsJk^wI 















^ '4lPl4l 


i. '8 I 

at^f^ <£i^ '*1® (,«il^5i iii^ 'J'®R<p<i't I 

«. (SRSl^ t'sfi<P5|>'1 I 

8. TO®r^5^WT I 
(j-. ;ai^ iis^«.4 jpiiiil^'t'M'i I 

'8. a(^^yrt^%?r *lJl>ic^'5 RsfM^M i 

<1. (iR# 'aiuJlWMI^(.*1< *tC?I^ I 

\r. (SR# 'oiuJlwhl^'i ^fSFT I 

<». ?JtC# 9i|||M»l 'aiJl'biBflJH* Wt I 
io. 1^fw5t*V^aixt*(^ i£ir®tf#Rr^'^'3jfw^firl^ I 
^'*tt?r jpjlyiR^ i^'sl <p<it'o ’iiiiw I 
i'i,. Rifs# ’^ll^Pi?, (8 ►t’P'ol (a)'4*1 <P5lt'0 I 

io. R'jj’® olPi'o (■^il^lQ) <iH'!ik‘i ^4(.'<i‘*p*t's ■»il5i>|9i»ih i-’p'ol <pii(.'8 -Hkw i 
i8. 












frsi 

Autoinotive-2 

(f^’iw) 



^cn»i Picstecij^ *mKi 

i I ^Ts®! ^ *fW « ifoprl^'^ 8 I *n**f e-1 Misw •h i^>r®t»r 

CjFt-^H® 

^ni*l PlC^CHfl Cfft-^WSH’Ts 

Pi'3(1^ ^!fiR Pic«i5«« ^pU 1^ ^j?lT I ><1 '^IPgl'e 

iS's* %^c»(ij ^fii«iiPr 
^^*11 ^1 swls 

■^CIPT l5Ttt!W •^fOPI I^WM I^I*I|R a|^ « 

Xlilft ■’tW ^ ^ I WT 'CSHI^ *11*^ #1^ ‘'Tl*^ 

aflt5rt% « prc^®11^ Jit^wj c^, ^ 

^ « wn^'^,'5]t cKpiBf'^ca^r c*iil# 

2|1% c»iP5l»l'S|«i o.o<j-o.oV casfe "STC^f filWl 
I ^ ^ CSPH? *rp*f 

>fl 'ofiaai "sia^ia ’iw <115^ I 

iii *tt**f8wt ^Rr atat •iRpIPi'o <iwf& '^Jl?r Hjkw caProsftc^'fBi csiMpt 's^Wat^ca 
asliBf asca i a^c^ aHa*, a^ctK ^ « ’t^acaa 4c$lPic^ a^ ^ caW »ff® « wlisa "aw cac«r, 
«fc®jas|B faafirs's alanUac'*! aaaala. a^ca aica* i ?it«ltaa 1asra^ i^Hfa ^aa*l^ 
asca cspR>ii% ^51^ f'efgaa atcaa asm asca <aa^ tiTWJaa di m ei1% a^f 

4 c^caiaf^1%1^<a ai**taiaa)a^aa, ‘aasfl> am aiPai ^'SRB, ^caa aiafl’ csjaiia 
^ca I "^RMa RPCRilU^c. crfBa caica catca ^aw^*ia camtwa stromlB 
^•icstica ^ afia ^caa aaaala>asca i »aas1B I^cbw ^jaF ^caa lacaJca aa ^nal^a aj^ aaala 
aw aiaala asat ajca, at «|ii^a ^ wa i as?^ 1®Pf(a aw ataala asat aw i laaswlW 
aiaaia ^ ^aae aa at la)^ caaia awapsawaifSpsat^ csiaiat^ a%aa aiaiw^fcaa «na 
2 t% a*f (.aPsPl'siw '^(to casfij aica ^amSw 8icaa "aca <fl aw ^ac^caa a^ 
cBtatcaa l^ailt'® apa ^ at? <iiai ^arnica aawa af^ cafB cafB f|g 1^, caatw ^cmiaa 
aBia I (ispiia amaia aca aw aata wsfana tpt* '®ta ^tB ata ap? <flfa^ 1^ ^taa 
^awrtaw^wm'e'iwt^w^ias^aftwt^Bjt^w waafmw i 



tSat j ^sf-aiiawia l^cata 





'S|(,i3lWllU'»-^ 









i. 

^ ■5?r ^ 

51^ *RI 

■^^jRT^rRf 1 

I*HJ5t4| v||<n\i> viicsr 1 4 <ai<i^|a 

«r) ’Bjt??::^ TfWf^ ww %fi^Ri 'snart *r<fe ^ 1^ ^ 

1 fi|(.«l'a«,»i i^hlPiti 'silajt ’j<iH <p<ig'o i 
n) ^ "511?^^ W1^: 8 

4M 4^^ ^54 1 

^) apf^^ ^^?CSf4*l*T ^ CSRl^ *ft**tC4 (,4^Rf8 

c;4piy**PT Rl^Cttl*l4 'a|j|v#'»|t*t c^ <P<H'S '5^ 1 

«) ^ wm: i|s5fm *i%i? ^ 2ic?rt®R?T 

s) *rtt^/c4cgi^ l5f^ >ii tSiers 

^jPT ^ 4?rC®1 


«irli>«i,'9* WT 
C^fCSf^sR 1 

^) nrlU*|4» <pc 5H iljl*?; C^lU i(|«i)|f»fi'& •»p?| f*i« 4<H'» 

<1tC5 1 (i| <W55 C^ 8<M(.'s ^ 1 
’»f) »1'9*l(.<l apf&; ^1'»>iw<i R5l*»P*-i >RPlT*tOWR 

•>ill^?,<3^ ospiR CB4 ‘Wit'S 1 s|o?i|st^ii nrHJv.'S’ "^raT??^ 

^R^VS*! ‘Salt's ^ 1 

n) 'a|Jl4W«1lw'0'fl 1%4^ 

^ttwr 4?IC'5 ^ 1 


’^f5l% 1 

■ 4 ) apl^^ X'lt'St^P-H ^«|t' 8 t<P“l »1 Pl^qflflvs 'au|\»'o|(.»l 

1m(.‘ f"! (,*il'skM‘P '%*fC4 ^ 1 

^) tftsilw?i >i|i£ill5'a» ■^SfR *i^*i ^9R < 1 ,’® 

‘Wit'S ^ 1 

*t) ^tSTlI^ 7RR5IK: »1'9^W<1 ^pm 4W 1^ ^ ^ 

'aii^t'sl^t'*^ 1 

R) Plt^Jt*! PlM*: 44 414*134 1 

«) C4M C4k4 ^4:®!^ 414 4 44: ^HC'StSU 41^1^ -a 

^8 ■^’iM‘Wl‘1 1 

5) R*^l<l 4t?!Pt4 434: MlF«lMt4?1*t ^'S)lPt 1 

8 . 

1 

4) Plt»5t>R C4!4« f?l4: R3l^Mt<4 «|«I4^« CVRlvI's 

4 PitM»»itM* PiM* ^'8’ hint's ^tM 1 

’»[) apf5^ ^444*R uRPi^: ^^UPf t»ll's|t‘l‘P ImmIR's 1®^ 44 
4n45tW 4^ C2|44 ’1Mt<P OTS ‘Salt's 44 1 

4) ap1l>y4» C3#y 41%^^ f*4?5 *lf4C4 4 Voo 

C44 iooo 4l4pf'ir5r <4 4444 44444 1 












^) ^i»•^t^l '5(TS!!PI^ '8tj|i|: ’IRsI'N « SiKlletW 

1^61^ ^ 1 
«) '8 >(N|R>R'8* '^hlR ^ « "^1^ 

^ csw?r « ^sit^ngm 

ti]^ altfll'SK.*) ^»l(.'si5il Csl'^h'Q I 

(t. 

^faFPT 

1 

^) «iV«tl ('bcerwtl 

^) ^HCet<|i*H TO^; V5||^c\bp|?j3r Voo-iooo 

^TRlf^'iW'a R1(,'af<p*H "GlXlii?, <?\S <M(,'o 1 

00 

% 

I 

HaftW »M<HJ 





i. 


^) ®i<p 

’t)tl^wm 

^) (irsRf wjl>r 1 


^ffiPT t>l^ ^ R>^ 
w^^isw 

’«t) apIS^ 

’t) 'SfM^^OTsf 

’Sf) 4111^ ^?iPt¥ wr*f 

^) R*'!j ’1Ic"*1<i 

'0. 

b*n >8 
»ihirofi'8> 

'^) tiplu<('9> <p(.5h 50l^/»i'^»iu 

*f) 3j#«j<f i^lsrt^ 

'^) 'a|)|v»'9h 

®) ‘>(9'®*^ '5RR?rl^ 

■?) R>^|<| liRlBr 9>*ih 'a||'!pl^ '^JN 

8. 

^HtPi 

^) «c,<pPi(4“t(.i api^ 

«f) 1^ 

5t) apt©^ »l'8*i<i ^ R’ClRt. ^ 

■^r) aiTfl^ wi^ ^'oiiln 

<t. 

_JSkCi. 

^) api^^ ^»<c*8t4'*t5T Ui^Pl^ 

’«J) 'S I>ll«1'*IW'a »||iiJlf^Q'8» 

’t) ■#& csW?r wf*t/<p»i 

'^) 

®) ai^ UssfliT ^tJl^ 

^)apfS^»l^ 

^ apITJ^'S* »llc.»1'jl ^WJH •ihlilRD'l ^nsjIR I 


( 231 ^ 


















sfH 

^ 11»i'!i(l^ ^fsR l>it=H>w<i (:iFl"’®l?ilajtC5|^^?^x^^ (?K I 
'8 I ^C?l®1 Rp^Io^KI ‘Pl«f^? 

8 I ^1^ ost>fN *flt**l^ ^'o 7 

'b 1 W? 

*1 1 5.*ic«t5c<i ^c?i«1 2tWC*l?'^*f W? 
br I •1'3tC*1H ^l'8t 

b I Pi'ail^.^if^ Rtfi ^lil *0 2|I«<p|'{i I 

't> I Pl'ail^ 'a(f«R’S' '^I'llR '*l<l(.&51 <p|5iH 'S I 

<t I I 

'b I ^fSFT 1>|*I|_'^ R>i 8 *)|5I <iRr <ph*l®(.®il I 

V I *li^ vii'Bl^ii 4l5i*l>i>j<^ (?r*f I 

«Rt 

> I f>i«iR ^(,11*1 Pit'»t>tai<i -^scii InIw*! ^?p*l?r ^ I 

I Pi'aiR l^rC^SrsRT *l^N) lipfS, ^ I 

't> I Pi'«iR Pit'^wti '^'sHj isrlw, a|I^^|5i I 

8 I Pi'oil^ h;*!^ ^ 












*( 

Ptc.'^»i *rti% I ^fiR 0*1 In ^PRT Piftwitnn I^'stn ^t*n^ fifvIncHn <i*{.*i »iR^ 

fil^ o*i»i»ih *l®kC“lil <plnH ^flFT '5^ I ^ I ^[Rww RnHn ^Msflail? uNkT 
fiR>fj ^Qhsiln 'il'st n'nl '5iS i n>nln ^Owiltn* ^fSlH ^Pit, Pit''^*! i 

o yiH «jnim%r5t 

^fSpT ^fPR. PltslJil, tl5">1IWb|M ^ Tf^pflarf ^PW 

■5iWRf*r5 'a?ii1^ dJ*>»iic?rm ^ ^t#ift ^miait ^ i«jo l^-i^o ffe® i 

tJwpRr w ww w siw ^st^WaiT ^*fw ^ tf»PW 

^sHjRi 'SRpf ^>wstf^ ^ I Tf^fiRr wr ^ *Ijk ^ ^it«5i?f 1BHT « w «n3rtcfer 

'SIW^^SH *ni I 'suPfS ®WllaiT « ^ait«R «ICS ^t®?lT ^f^K=T '®1^ 

^’illn'o vsMailuqln mar ^o% ^ps c^ mftm ■list's mapa mca I 'ainPl^ fitHf ■I'®«nI 

®M>||ifl| 'a(j|y>igt|jte |5|t5te>|, ^fl^k |5|t3®5| « Rl^i| cmmfmcs OT 

ai tfirc^W cmiCSTl mt?r m l ai C"tR*lmlft PlC’til’ttWM "SIWI 

«<Rs!^ |5|C’i5v I *Rr ®|*|5||ifl|?| C^tm •N® Pl^® ^fl*k PlwJW 

cn>lc*il 'ailn« ^*55 m ^ f«ow ^fipT ■^ifEiyisn ®RT ^wl'» t^J5^ Pit^wn'Q 
mi® *r[ ^fjR?r ®R ®i<f®ill ®T*isiian?i mj 

^f*r^ Pi(?i»»i 'sR ®1®F <Mc» ®rRre <mc» ®i3 i PipSws ■’itS® 
w’sMttifl ®ng?nl^ i®o ^ ®tt?R^ ®miaim R«3m ®c?r w® mrnwr ®i?r i 

(Pitm)'5iirme!ii^mmm:«it i iff®k Pit'>5»i «JR^ ®wmairir sjm «o%-8o% ®wmair 

cm^«t ®u %9, tf*Ri® ^l^r ®l‘»kilail?i ^»ii® 3i^l?i®l ®Rr i^!fwpRr®Mmait Rpt’^jPT ppr 

'ai^Rm IS® ®Rnr ®5r ^iwa iii?ii^ i Rpf ®«iitR mi i ®w "rrr 

nT?p*iii^^mi 'flu mR ®c5r 111 i®tsitflpr'%iTiffPTiiiiii i rnimi ®i urns '^imR 
m m « H®®i ®ci 111 I ^®flk^!fiRi®'Rra 
®ii mr^ift ®Rmait mi*B^’isi®! ®ii® n imu 
«fl ®miair mswRi lU « ®t<^ 

PlciJl I tfiRi imr aJRfli^ ®1c*11 ’JfllH 

«ni «ooo 1^-8ooo 1®lt rnlBRlI^ I ifl ®t^'*l|<fll 
®iwPi®'oiM if^ 1^1%^ iani5c^ m m?® m 1^1^ 

Plc»5>i Hit cmR® m ^c®T ®t ^C®T « PiRl'sInw ’iPicn 

cmsitimU'fl^iwtl^ iR*5®tiit ^il®mi1^,1tRR I 

1m 5 ^Sr Pi w*i 

®) ^fRk ^n^Jiii mi ® ®i^ tfeaRi eR® iprTs 

i iimspsn 

©i^Rrqti® 8 irnisfii^ 












































<t I W’lRl CSlfBf 

<11 si1fenr5?f^n*t 

^ I 

i^*r 

i® I limlfl sprite fp^ 
it I ffjfijfir ^1^ 

I'^PTP? C^^®Trt^ I 


’b I *1Pt 

br l'OTl?^*flt*t 
io iciiMsr 
I CT^PrlS®^® 

^8 I 

I'^IPT 


^) 1^ «raPr ^5»iJl^ t^ic^tsw ®*il»fHJiJii,L^^ ^ 

■ftapi^s 

i I |3||S«*M 

^ if^t^ 

® i^sn^ 

8 

<t I r>iPi®i4 c^ 

b I 4?l1if1^ 

•\ I'^RH/Ginnir 

It I C^I^H 

e» I l<Riniy’'^^V9j|fIr I 



l5iH : 


PltJftcin '5<II asl^HWH 

PlC^Snw b'lW^I ^Pl^aWlPl^ R>WM ^ bW ^ ^ ^ 1^; 

i l1»lft®/«?lf5l?rf|5Rl3i^ 

i I i»i^ PicJiJiiw ^(PjPr osw ^ bW ^ ^ I 

^) f5|C»©S| 

’•f) VflWf 

I liRTRT Plt35»lt4 ®IW^ ^ iW: 

^) lilpWH ^Pil Pi w»i 

^) ^RiPi® tiraPr ^^PicjOu 








i. 

c?iW5? sir <irw^ ® 

slCTl^^sTt 1 

i. 

<ir5l?r fi^sf 'Ht <tW5 1^ 

^T*W Pft I 


sfl- fiRT »fl4l 


«ltt^it55^ «IPPtt® «W3r 


sltnlw ‘•ft? •rt 1 


a!|5i|^ CflCH ®l?l®ll? 

^*il(fll?i c*fteiPr 1 

VO. 

WIWI ^t*l5 HI «.Mt® ^ 

VO. 














































Plt<!|HI'8 C^SH''5(t*W 1 


C#f 1 

8. 

»if^i)| ^ 'o'niPi '8t»il 'art*lWt 

1 

8. 

^fS<p 

^najm 1^Wt ^^5^ 'aif^ 

'^R<pi <rw» I 

(t. 

C5f5 St^i 1 

%»i^ w csrfe?R%^ 
cBc*^ ^ CJ^tCTRT^jmi^ 

ii|l5T wR ^jRT 1 

(t. 

’siMR « '8|f[ ^|»i<iK(.*m 'sr»i) t^»i*i 

1^ c^e»i5TiR 

^f^ROt'ik'o 'SRI R^a c^ 1 


%52|*(H (?TC»t^ ^ fRl 

Rc^^<l]® Rc“l^ 1 

'b. 

.fW « ^ 

igftitRr Rc^iJsi^'a* tfapT Rc-n 

1 

<{. 

wsns^ (mm ^ 

*\. 

%fai® \5t^sr|ajm ^let R<(m 

iggc^ ^5t?r '»®tt©‘t '5j?im ^ mx 
^^*RllRr«^arl*WRR 1 





<si^n fRif>k3iJ>i 


'a?rtt>R 

y 

\j^€^|5j!«l^ ^35M^rta[t c^ 1 

i. 

^ '6i)*1 <U-1^R -MW 

^ 1 


<>»T 'Q 

RiiRi'o ^ 1 


*l^^s(tR4 mu RD^m « 


»PJH ^1 Csll?ll«5l ^ W?5*t^ 

'0. 

A(94| 'QllllJH *ncwR 

'a<<pK«p|R'o| 

®rJl>l/^ b W 1 

'ai4R<i»IR'»l « 'iwMR «lk=Mk'^w<i 
'ai^lwlR'ol ^t5ft 4C5 Rc® 

^ 1 

8. 

(i| erlvSl?! tfSPRI ''5t<Warf 

'sr«ij '^rl'S'T *RItRI 'SlM^t ’’T^ ■^*<5) 

(^ 1 

8. 

*iakt*R ^'^oiR^rst « ®fil>*i4i 

<t. 

<i| ^tl'slil fRl 



'!s. 

1(1^ 'Q '»l3l »IH-<II«>W<I at•^j 

wloJ'® ^ 1 

'i>. 

cs^l'B C^ Rh<p| ^=Tr CS|1C5^ 

1 

*1. 

RR«)|<S(:<i ®'fa» csfRT <)l'4>k->i5j 

*1. 

<fl5T ^(.<il'si‘i ^f«*ic,<p ^ift 4^1 
t'sk»l ^h<p| ^ffFT t'sR<i»5i(.‘R 

alRwlR^I^ ailSMJH C^ i 
















i'SS 


«r(>>, <*rl^<i 'S 


»i'fehj 3Ffl> 

isplu^l 



^) ^Mi 1 

'sf) ■^>iw ^ 1 

'^) 'WK C^ C^/f5®tt 1 
®) <irP*i,'8* u|^f»i?, 1 

^) tf8F ^ 

Ul^K 1 

^) TiSt-vISK, '><S'o| 1 

■^) ^5}l3rf 1 

’*r) 1 

«t) 'Q?lfBl^ *lt*M csraTsi^ 
^ 1 

’^) ^ ^ 
Tr?fi^^gl^ ctfa?rf i 

S6) '6M< l3|^f5i^ (TfBwt 1 

WllwtHU'S ■'lll^I^'s, <P5|H 1 
w) ^[)gCT#sj?Ri "srlait^l^ i 

»ihlI«R’9> jqlUR) 1 

^) Pi<p 1 

«r) c^ 1 

’f) GspTRr^^^w 1 

^) ^c.«icv<i *11^ 

(?rQ?t 1 

«) ^ ^ ^ 
^iT«?rf 1 

1^ I 

«<) C^ I 

’f) (52pjm'=?Tr*fft’R 11 

^) -$WC^ I 

®) ^ *111^ 1 

^f«R 4 i 44I|I 'fff’nriarRi ^ 
'srw 1 

«r) <iii(.>fi(.«H5'5 c*imr 

1 

«t) (atkif&ciif 1^ ^ ■i?f?r 
^*11^ 1 

^) ^mtiT ^ 

1 

’^) ’^TtSIt 1 

*«r) «ttwtc^ 1 

«r) wR>cn'G«<( 1 

'^) Ml1%® ^WRr 

<P^I 1 
















i'se 




i I '6R[f5t^ etjlwGU^l #? 

I wlwwwtl '#1^7 

8 I '8?rf5ray(»i^5,'» <pi<r4iD '^>imi 4 ^? 

'b I 'stl'olll I 

*\ I «W1iro^ s|^? 

V 1 ^1 wl(.*t>5 «fe^ C^ ^ ■^7 

}» I Pi(.^(.»i C^ '8tl'®l«i ’IM ^)*^9i'© 

io I PlG^c*( ^St^WSt W? 

^ I Pt(.s5t>l '*ratt“i«1\(.^'SI ^ ^ I 

o I Pio»5w<i ^ cei^ I 

8 I « '8?rfBl^ Pica5ta|<| 'SreJff *|t^ C^ I 
(t I iiral?r ^(^-'a|3lR>i|JiSi!5.%^ ^ 1 

'!»1 'Q?rfBlir 1 

•\ I a||tfl|R>Q'9» '6 C^ I 

V I ^flpT ^I*l^l3] 'a(l(.'>1 ^ ^l<l®t 'Q I 

i I Pn.'^t»«l fi|till'at^«l'o| I 

^ I (5|^'5,\i} Pic^w4 foiii'^^ RRjji "iN PT*f 1 
't> I ^Pl?, PlC.''5(i>HI 8|^l51(,'0*T I 

8 I 'Q 'SrrfSliT ^Piic. Pit'Juwo 'S I 

(t I ^flpT ^Pi>v Pit'^(.*15) ■'I'sh) np|T5 '8 '®i<r 1 





«lQw *6 


jm I OT ^iifl^ *ti1^ tf»pRj *Rr^ 

"SIW ^5r ^aregsf ^ ilW ^ <{ll3t<^ll}l PlC^V ^ l^^OT *Nif^ 

»il^w) \4lii»iH ■afrt^’®TC^ »l,Qt4(5^ l»it^*i I 

«.i t(I3wI6i^ PlU-^Wfl «^{.1 ||b(^1|'9| 

W5?I 'iR5l^^^«fCg1'^%rt^ l%5CiT«5t^!PlT: 

^ I ^fBft’i'fl l>*l^H ■*IHK“f'*1^^C^ llWH »MJ fi|till«M I 

« I fovsoii ^iTSf ^51^ «r*!J •iQwi^T fi|c«|8M I 

8 I wr CT ^ ^ ^ ^5Rr ^hi 

ainim I 

<t I PlPl'Sl^W >il»< 4<l4 '8HJ «fC?rtiBR | 

'J» I^WWWsfWT0"lh*l ^1, <P»lltll ^ n.llst'^^l ‘iSwil *<w|aw I 


'9.^ TiQwID'^ Ph<^ t*IH aJ^lnWT 


«lRw(l»^Pit*6CTfl «l*«i 1^ffR*Rr l?<ft: 

j I ■’th^ i>ic5i3»i 
^ I CEpffif#® PlC^Ssi 
« I'TiPr's 08piH ^ P^pOsj 


0,0 nQwIBt f^c3i*ol4 ^1^«l*llPl (Working Principle of an Engine Lubricating 


System): 

^) (Splash System): <n I5nJ®« ngwl!!?. 1% W«, 

I^HwT *fiar, 'is9(m, *tt**f« C8W? m ^rwi^ c«w Rhi»ih ^ \ *tw ^ 
na*»m c oq I^icti ^ -n^m vsfy tfot i<jRrf^’ijpF^ 

*W (iRf I8(|4|C*W I^W^ Vl*IJtW 1^ C®»r ^ Pit« C^RT I 

c|t\8j<Ffi» 'aRt?^ wlw wtl^l"! ’l41oiii*R^«lw i^l 


ivBiwn w «npi51 'irt® i^uiww wr 

^fiK?Rf WIH « *Hl<"t»IH.< ^5*11^ O 

a|wiaf%®T ^ ^ tpTs ^«»wicr w?r5 i 

'o(Hh wli^l u^k*il "ill'H Pit'^w (.”9»H 

’liar ^ ^ I asm^’ijRFd^ 

Rt'sti^ ’2®»Tf*rt?r ?5r® cs^r •jjQwIUi-tiRr ’ptwIC 

^CH I 


_ ^* 81 *™ Wtflnai 



: O.^ 


'•r) dl’n^ 1^ fl]Qwn*t1^n^ (Pressure Feed Lubricating System): Bfl'Slii *a@wll>i 
PictJw c^ ^rtcs wlUlfi 'al'Sls 'aic?i*i i <ii ’aropr ’iWt&WJR^sjRr’HjI^ 

hIdI •iRoIPi'o ^ I ^fuw^r ^ut?iC"t?r 1^^ 1 rc 9 >5 'aiw'i ei^lt^ ®wi a.Is^l’S 
































































ion 

9M^4it^,< i3o»T ’iw ^itsprw 4tsc^, i 

'wr ^lC*Rf W <3l3w^5 ♦ui'llfit'a (W ^ I Pr<tK C^ 1^1^ % « 'arMsr^N 

W<3M C%^'*Itir I (flTlft ^l»J® 'aiT^, f*f^ « 'JHWJHl ^*C?f ’jHfll?! 'SltW ^lC®»t 

I ^'C?9| *ftl^ ^4R 151^ *131*119^ »IW ’I'S* ^£|TO^R^e d|^H> il^Pl 5ft 

IVSN ^ I 4 il^RwWI ^ *)«*flt«p c^c^ GiP*} 1^ *pBfrtr 

^Igt'^v ■»1l5)l<i I <s 3'^I5 Rails'® ^PRT 'iRI *Rf ^Qts*'v '©to 9®ft®®t wt*l I 

^pll^ «j]Qc4fi ^ ‘xQw^ I '“ra^f ^ilPlCSI^ «|R«I4 « 

^HC'O ^ I •'ll"Rilin'® ^C^'tI^' 8 ^fwC'l <i| 'StI'olil I 

's(ts*i Ruin RiR?, <iRf <p14^115'oI Rd^i'oI R^h ^{.■s i wlwlin^f '®i^l4^lR'ol<i wj ©H^ptv '»i'®^'9ii*l 

*0 ^JTH Ccl’TBI 1^ (Pressure Feed 

Lubricating System): 4 '®rt^ l^fP^tsr ^ ’'W 

^(<K l^iJiwi \hL^n cspiRr i5ic^ timiiiGr tiw. 
ctM^sIct ^*Gr I Rt»w R?k*(l *nai ^ '5t*iF 
'afH'^wfl *iQw5 §»JcsRr JiiafUkifl 

RfiJui OT?r I Pic^iJow ^ I 

'aihln eit'® ^<pR '6 ^ ^SJGPf RICSC^ ^ ^f^FT <fl»jl<,'S> "lilv® 

^ *iRwPi' 6 "alw^f ^lc*f ^ 'aw^iw ’fJWfic'* ceRr*f 

^GTI ’iJhiR RRi) 1^ *iw 'Q 'simi •1%'ni 'awrRGT 
tf^FT iwsRr '3)1^ « ^spfs •rt'Sf c*it*ini i 
^*1? ’iRw ■BsntPT «jaKcH« iffST 

<35^ C^ff^ I 4 WlW^ *W ^l(P3? ^aittnc^ 

^v»*lj'9«M*t, 

Hwl^'olw ^o<i I 

©.s RfilRi^u wthT"! 

(ffl^lH "#5 a[Qw|5^ f5*|ytw "Ptw ^ ^TtflST 'UWiRw Cb^lU s|t^ 

’TOf I 'awia Miwil^ 'sitfla 1^f33jR®*fH « lifts? ^ 'awK^ •ijfvU csfts? ftsiftt« 
aRft? ■eflsifw c*INt?r i 

apjlt^ ’Ut^ ftutftt ^ ftrW ai ®i,Q^il*5 ^01® 

’ajRs ^ I ft*t 

»t1^f»Ff *rtw *11^ f*F?W« a0W“tH I 

'oits*! HI'M 'Q slRf® ^[^GPC^ cRft ’iil'ilR ^c.'o ^RR?3ft *lft*l 
<iRt tftrcsRT ^ail^ fisifit dft^ 'sti^h « 

wK'V c^psf t<N'B ®ilw I <ii sffaFsRr rRrRi 
^SRITO ^ I « afHl»f *ilSt^"fw<i ^sp*l5 
^RSf ItiGF I 

ftar s 0.8 




Ifeif:. O.^ 



iFsft-iv, w-io>r Gift 

























































































<n c^car 'ai^-|j^ cspiiT 

1 ^51^ ^ITH, ^5t®K l^sfl ^51®!^ lilWl 
*al3c<‘«t=T ^ ^ <S5® -*1I^IWl5l 

I 

^ "SroPT *t1**f ^1i:*Rr ^ ’IIPI1%® 

cst<i«r « w I a) 5|jHl1% ^ f^rasR'S-tsr 

'oiofi®! 'iR(.»i5i Plf^wh iRsliT ^STT^ ^ 'a ^(sr 

afSt I <ij 

t'5»rt^ « ^ 

iu*jk<p c^s^psf w?r® I ^PR •iQt<pH(.*i<i ■^stBf 
^lt<P I 


«.« »filMJ ^Pr*t « alt^spR (Possible Causes and Remedies of 

Lubricating System): 



^hj 


tf«PT i>*Ta|5j^ 
^ 'aitil‘1 C’tW 
CSpfR •?! 

7f\ sTPr 

ifl*jk^ W^UBl 'a|til*1 ^4i1?'® 

PTCSf^It«?rf^CSI1cB«^lt««IW 1 
'SraPT *tt*R 'a|<l>l^<l»51 ^ 1 

*t, ^a^sr t 

'aitliw Riait ^jiH 1 

RC?pr *IPR 
’dl^'^'S'i '^*1 1 

1 

I^’RPt I 

’tJMR W I'sl^wS*^ •Tm 

^ 1 

® RPi<p^pRf^ak*<klI^fi'8»i5^ 1 

T?. CSPTR C»1^ WR 

oakTR CflW «(c<pcerl | 

R. 'SICIPT •llw^R, 

®. l5Pi«p 'o|«j'»R2k^fi^'^*i 1 

U. espfl?! C^tCBR »il^»i 1 

oapiR C»t®f I 

CS|>ft5| 

^cff»rt??fT 1 

■^. ^ 'soC'R 'srtait "Wot 1 
*t1f^ Riel'S ^ '8(w®i 1 
»t. c^’TR c*tc®R cffe^rt i 

R, ^ 'aitH'I *I1^ 1^ 1 
«. QI^*p^|5RP^i5^ I 
'5. fiillfi?, liR ^ >(|^|t«15'@i 1 

^ 'srjaff 1 

n. cspiR c«tw 1 

1®RS W'SlI^'o^MH I 

«. 1*^ ^ifl^r^RRR 1 
■ 5 . ^fepT 1 

^ Rc?re>R[ 

1 

R-^i 1 

PiPiwIC'sw wR 1 

^ 1 

^^5osr *rt?*TR^ 1 
®. RRtnR'® ^ '3ios'»i ^ 1 

1?. *l4®1 ^(.*'a^H*i 1 

RJ^»-^« RjIJh 1 

c^lf^ ^ 1 

®t. '^*1 1 

R. esRPTo^^'^ 1 
®. RRcttRy) ^ ^are?pr 
wf 1 

■ 5 . ^fepT 15'<p|«“iPi^<M*l 1 

































































i I 'o|*i'o-ii|? 

O I «j[Qc«l>n>?, W 21^ « ^ 

8 I Whco^] CSW^ 9 Pi«p «i 1 ^ C^»T^ 

a C^R C^R arl'ol?) Hl‘M^Ht«il%? 

^ I Pio*5(.*)5i 


’r<f^«t?f 

i I PlC^si W 2|^ « ■ft? 

^ I 'a]3c<pl^^ 2lG?)|'6t^?|\8| I 

« I '*’?UM «nQt<pli>^ ^at®l1^ I 

8 I 'Q etl^M «j.Qc‘P‘*R i 

<t I^5l«f5 W<l>lR«r «a!Sc«?‘^R I 

'Js I osN? c»f^ ^ ^ ?l1^ l^r’RjlsT c*Tif ‘ira 's a(f^<p|« 

I 


sfH 

i I tj[®K=1? «l]Qc«t»|Bl PlC’Sw^l '8^ « 2|(.?||e{^?|'8| ^ I 

^ I q,Qwli><Pit'>5c>i'fl Ki'^Rc'biT 1^^?s?r i 
« I cspfiRr 1w *!l,Qc4l^?. Pit'HJW ^ WR C®1^ I 
8 I's «j[Qc<PiH cpr<f i 

<? I ^5lSf5 tV4llHetJ|-<iBI ‘iQc^i^R R'SiR'S I 

'b I Plt'^'^'sR) <iplu, ^R®t 'Q K|f®^R (?r*l I 













^S}^SI^ *R7»t5 >f?^twj tfeR 'Sfm ^ ^LSc-ipfiJs, ^ajnieT 'smm. ^ ^ 11^ 
sSi^ co»f ’sf*r?c*t HlWEt5 ^ "stwrcsF ^ (?w i ?f 

'®IC?f''f I 

8.> ^f^lMi] ^tlltB!^?|y»l 
tfiR 1 tR?^CSRJ SfC5t5f%®t ^SfllRlT * 11 :^ 

iRsrc? I ^ i3?!?&st U5WW <3 a(r<\^^*t ^ 

'5p*3^ ^C® M'.W I TFfS'5 *JT^®*tT 

^ 1^ ’®(ttJf I iff^ ifEW^'e ■^iC& sfK^ I 

3?t?T ^ « Wf! aEf%^f?P»t <tlf^ wt^i *OT 

^ ^afC^CSTil 3^ ^ '50ST I^IC^ ^ 

%jpr SSTC^; fSaj: 8.i 

4(Jt 'S 'S!PS®ft *!l^'t"it*t*^ I 

»t. *ai^ <p«jf5;® '3 h1«'(,hi1^ ^ wom?? "sjot ?fiw 1 

iq, ^ <1£5flW®IW W!?^ I 

®. ^ '«C!fi1H» af^'fef'at ^ I 

'F. « ’T^gRW? ^*CW 'Sj^Caj'-T ^ I 

%. S'i&nT'S" ?ft {,io^t«plt5!f5ij ■*Rqt® 'CrBJr ^fSi^l ^TtW ( 

W, apmc^ g|1%wm J|^! 3?ce 1^ ^ ’atCSSTW ^ ’W SRlI^ 

’jRJTaRl^^n^ ’Q ^ ^ ( 

8.^'^ RWR <BFBIC3W 

^ 'araw ®tw< TtJpf c^H^t 18 4tf5iCTi)'fl ifta ^ ^ ist^ 

T, ^t*f wt€f5ifRt 'dTtiSit ^sfBr 

^ ^ I ^ ^raiPT *(TC*^ ^n^PBi 3 JTO <si ^ sJTCTs 

'stm ^ \aj ww-a Titm '?fTc^ 1 to «c^ 'soh ’nr*»r 

C^ I tW3f m fc'J£'<-< «!?« ^ ’SffPF ^T£® «}T^ C% ];V£<*y 

'jfcsf ifliS c*!fi^ 1 13 'Sft'lhi laf^jEsr^ f^il3® 'ofl'at^ 

K®r (£(£i[t^ ’®^1'^ *tC®, f“tl^ ^}t*t ^ L^tS ^ t4t5 t 





















































iiwl5 !<C“t^ »Rii*|^ C’t^ lijISTW-i? 'ert^?f <3 

flrI'StTj fV*Bl<I 'tS^ ^ ^ I tijr? ^ 'SKifS'f 4f?t^ I>1T^W, ^fsR <f'&TO' ^ ^ W ^UC^ I 

^ ■:^ ^ ^ '^ClfSt SW? ®tW 

’#C»tTf^ « 2P?#® w ^ 

<C4t 'fits' I lii <Sp!'C*)’^ W t4fWt ^pftST% (iRt, 'Sl%5t'3 C'1t*f*T 
^ SNC® ^1^ I 'Stc^ sffe'W ’tIPtW OTaStS ^ ®W*fT 

_ -. ■ j&:> . ■ . . . , . _ - Vr^ ■, .^ - - f> ^ 

t^lW ^WST liJTOw tilTOW 

^^<3® >i^ar®'a4S'^ l ^1%W% 

^HSI %IF ^ W®I Is^WSW if|'«T5TR^ ^ ^CT 

’®t^ SfSt <tfi(.^ I 

i I ^ CSjt : "^pT CJFI 'sra^ ’test %!F ^ 

'a^m m sRTI^ 'aiCS-j^ atSl% ^ 'iftt^ 1’*!^ 

^ I^^tws i>'$^tc“!s %?r iqi^jasr 

SM ts# ^flfSlCSIt^S TJTSI ^ fSw&nSRT 


'ar'T^H^’e I 

1^5^ 1^ fsft ■a iotSf '^‘flU (i) 

'8]cs™ 3prsiPt 'SFpjT ^ 'Sts I ^Pffe WBS ’fcm ia ^ ^ 

'«l4;c®( l^rs 'estsr ■J^BT 'stMW ^n?P 11# ^ 'ffts ^ ^^TSR afSiTajJ® 

stilts’ tsjti'® R*^|<1 fflfiv «t®J® 'SI 'Sl^^ft’l 'sl<^'8 '0 SlC^ I >fl •31^^ ®}Sl^ ^Risst^ 

«Ttei »ftw ^ <*fn3f t WTm cnes «Jt msm <3W. 

PictS'PH S*!^ btPfCS St¥ (fs'^s Wt? SjCS C^tOT '1tC™lS '5lC*t OT’OS® Sl‘'5.'*ft^ ^ SHF I'aflStS 

■^isp^ '^ 'ss I atslt^n '51^ sis lilSt, 

'iit.S'n 'SpsstsPT 'MS'S’stji^ ®Ti^ fiisiR.® ■j??t I ows*!;*? ^ 'i>i'cs»i oEfstiT c*jraf?r cs1% 

^J^SjCS WIS ^CSC^ I S#!FI?^ ifl isp5s ^ I 

4. I Sl^*trs 'ares*! R*^1S J 'Sft^ ^ SITPI 1^'^ll^t, ^C^HJCSS=3P STOW =11^ 

fes aistfl® sfs tffijPis tsf^ isajaw® ^ ^ 'sresPT f^tws ^'ss 

af<t^® agiS ^ii*Ilfs® 'Jpi ‘^s '«rcjR '*1IC^ cs^ ’ailES' i 



’ttC^SS 'Sit’f Sil'PIS ststf^ fes ^ ^IC!P1 sisifs® SP® %S vj^^IC^t S5S 

•tt® I '®M '3§tS**tWfl SW S*S£*tS fes SI I '^^Rl 'fSf’t «lfif£*t|j^ 

sps? wsi dif^csipSs attsH ^ 'im ssisp^ 5n^ %5 css ^ smi cs^ 

■SSSSI^ 'SfSJCS ^it"H C^S® ®rjC®!' I ®tSEt® liJS'CSW *ltSWt*R 'S '^§CSPSS ^jer^ S'CS I 

CSSTFIT SflSFT SflS SP»ta Slt^ St^CSS StSIW »I^P?!»lFtS Sstfe 'S|SJlS« sfTC® I <ilF5 

S^'StS C®H®tet® C«tHT'aSSf^StS®nS*tIS5®TStC®sr1SSt5 iSSl SJSSJS'S 'SS St I 










































































8.0 ^ »wMj iipfl» (Possible Troubles and remedies of Lub Oil 

Filter): 


't'sHl lipfD, isriw^i O liflun Sjfi^lc'Sin lii^fS 'o|f»i<p| Pi til £|*tR ^<i| 

■55^: 




(is*1^^ «lR>4la 

R>^ln 'a|«l «1 

1 

pp'^lwn '8(tll«1 C¥CB/CT»C& '*itoiit 1 
^sRipr ’aRs ^8 

^ I 

*t. ^sosr Rt 

^ 1 

<^lPit>l^ "SIIPIT W StR^Mai W 

1 

Pp^la ’iRao^ 

wT 1 

’*t. s}c©j^ "ala^ ’ai^n®! 

R*^l«a ^ ^acasr 1%^ 

’f 'aic?pr a>ilwia 

^5R*tI^ ^PfeO ^ CT, ^ ^ 

^Mt^ I 

i#icsp& 

wf I 

cTl^ PrC^ 
^ onsK 

■as. f^'^w ifiPiw^ ^ m 

^ItoUT 1 

'^, Pf*t>ia 'siPit^i> ’iRa'^'i 
wf 1 

1 

Roic^ ‘flPiWv ^iR^vstia 

1 

’t. 1 

'ai'oj'a «ift «i,a '4ic!i«i aja^ia 1 
«. >iaaal<^Ttt^wR vfw 1 

’’f. (flPit»it^a *lR'<i'at»i5i 

'ai'ojh 'ojM<p$i«f 1 

■alt’ll^ «lH'oa 
"5^ 1 

wf 1 

«. R-^lwa iwaalA. 
’tR’FRWf 1 

'5roi«T cst^rR c’tcsf 

siMifoRo* 

sRR 1 

Pp^la "at ^ 1 

*sl, 1 

*t. ^ 'S|tS»l 1 

’•ftijpr 1 

R*^la ^Rao*i 1 
’sl. »I1^ »llI«RlK.'<W*f 1 
’t. RR%^ «i(.a(.*ia <ia^ia 1 
RBnr 1 

^rc?PT CSpfl^ 

^rc?i®T C2t^rt^ 
cn^k*il 1 

'»i«it'!«i 1 

*»[. ^iPi ^ 'a(W»l 1 

*t. ^h«p| ^ 'aitat'ia 1 

Pp^la 1^ I 

1"2f8. spat's '55^ I 

’Sf. ^ 'siita«i 0 

«ljRtaii5 ’iRa^ 1 
«t. RR^ ^ 'sicawa 
wf 1 

^.R5%i«lRa^ 1 











«IU5|W||i5'9-'^ 




2n!i^-8 


^ I «(c?i«i 
« I '0|t?l«1 

8 I <p®1 CJFt 'a|t?l®1 ^ *!ft^ Si^l t'sR ? 

<? I ^ «IW«1 OSW^ 

i I 'a|Cil®1 Rp^lw^l S^C?ll«t^il'®l ®t?l^ ^<1 I 

^ I ^ '4|C?I«1 f*p^lw<l fil^lUC'SI ^ I 

'O l"^-^ «((.?l«1 R»^lw<l I 

8 I I*p^lw« ^ I 

<t I '^(.m 1^ ^c<r lii^'^W's 2|f«<?l's C5r«l i 

^ I «il^H Res ^ ^src?i®f ^ '& a|R><i>H (PN I 

*\ I 'sic^i'i esprit cutest aiMiI«fi'e» fit»fH tii^ 'Q 2|R(«ph cpr«t i 

V I 'aitil'1 OSj>rl^ C’fCBf'a|t?l«1 CS|>|1? « «||«<p|<l I 

«|^ 

i I ^ m?l®T a|t?l1er^?l^l '«IJW I 

^ I ^ ’STCfl’T aW?ro5'f >l*^C4 ^ ^ I 

© I 'a|(.«»l R"^Iw 15| apl^ '8 fi|f«^|«| I 










LUB OIL PUMP 


'sraSPT *11^ 1^'^tc?lil 'SIT‘0CT C®sr *|Q%14 ^ WVH e8(5«f ^ I ’3(5ifeT 

iJBT?? '5f5^ »iwll^ <<Rl ^si?5«I <<ra "SIWT '(tW I ^ ''araw *n*»t 

'oitw *tli?f I 

(t.^ ^ •ttP*»Rr «|tfl (NECESSITY OF LUB OIL PUMP) 

P)t^c>m CEprBr *8 C2|*ll<l Pic*5caiu ^Qt<*fI5t. 

*J1*M <awfi> I alwj^ins ^*RH « '3|M'^H^»I 'W 

C^fU (XfS ^ 'a(tfl*l w 

wk*!* {,«p^«t 11^ ^fSfPT awlww^w <ifl?t 'oi^^h 

^ w <iri?f 15 ^ ^ I ttor ^ m <flin *i%iPr® m 

'Ul'ilRw 1 PTxt^'^jc^ (f) 

»#T « %*w 11^ ^ to tow ’ff^%T ^raW « ^ 

«WltL4t4^Cet WW®’alter I ^ *tlC“*l^ vihsil’l'* ^ ‘iQwllTJt.W^ 

^ «liw I to’iw ^ vitw ei ’aiwsf^ ‘i0w“iw4 ^ 

«I1W I 

®v^ V '*)OI*l *llC*^fl ^lllKCiW Hl>l (Name of the different parts of the Lnb Oil Pump) 

®W'i'o er ^ ^ "oi w*i '1l*H 'aiw»k»ill^'»^fnc/i 

^(Prcw itoffrapn^’tow stmw *iarKc*lw wisi 1 

f5|irRr1»flt*t'^^iCTaf *nt^ (Gear type Lnb 


1^ : ff.i 

Pet 

Miw f^nr' 


r 

’•t. GlflJIW 1>t^ *fte^ rnKi«IV5. (Diflferent parts of a rotor type Pump): 
i.twtw cafBtiT (Inner rotor) 

crifBlw (Outer rotor) 



Oil Pomps Parts): 

i.*(t**t ^vBfSit (Pump Housing) 
tow (Drive Gear) 
o.wl»i^ totW (Driver Gear) 

s.l^to (Relief Value) 

(Pump Shaft) 

(b.’areseiw «fm *W (Oil inlet) 
n. ’aieieiw wfl^ *W (Oil Outlet) 
v.totw ’TtetM (Gear attachment) 
(Cam Shaft) 


































'anSlWllU'B-ft 



©.•IM (Pump Housing) 

8.*IM'imps (Pump Shaft) 

^ *W (Inlet Port) 

^ (Outer Port) 

«l, 1»RrRr ’RCTI't (Gear Attachment) 

\r. ’UPl* (Cam Shaft) 

<t.e ^ cl^ltlCBH (Different types of Lub Oft Pump) 

^ 'Q (,'»W "51^ I ^T'ltlt! 

*n**f (Gear type Pump): <a ^ ^ <«PFl5^r ^ 

^*Rri5tr ^ n C5rc«t ^ ^ i ^ 

'^!5&lPi'o <pwi I 

551^ “blip's f*itlM i^niT ^ 1 QI*i^ ^SPRT 

«1^ <ftc^ I iflBt "SlPol^ 'otCjJlwHfe'l'fl ^ 'OIW'I 

'll. *11^ (Rotor Type Pump): «r|>ol« 1?Wcs 

'a('«jii|v9 e 'a|w|^j5 ^R,gH|\a 1 'ai'SWl'® "JIOT 

'il Wf3S4 ^»(I'WI I ffel; (t.O 

“tJivB ^ ■^5’ I 

^ ■^t%?Rf f«t?it?#Q 'siMRf'* I (iiwnSi^ 

’aw^Rr 'sPlf^ W <flT5T ^ 'aiW*1W oSpt O ck^T 
Ctrl I tfl TStl^ *n*»r « 'a(c'i>lc>iwi^*1 i^cwil (?Raf 
■^fsr «ftw I«« 'Btl'olii «n*^ ’dtarlS’o 1^5lC3»K,a|5 I 

liR* <a[^ 'stoi dfw 1^, <?[ 

^p*f ^THRl ^ 'S|ifl«f| 1 diOT « d>PT 

a!}fiii*?rl ’icetlS^ | 4 >ic!J>ic»i^ 1 IBar: o 

•1. *tW (Pluger Type Pump): 4 *flt^ W*?*t 

e ^rtwRr ^3^ ^ I trtsRiw ^ OT WUHt ^ ^ ^Iw-^f5< 3rc®3r ^rrtjw ^Ro'lPi'* ^ ^ 1 
tItURr W’itMI PlPlwlwi51 *(W ■^•IJ'sl ^M| 'S(W®1W Rtn C*fNR I 





IBar: <t.^ ?ffUM 'Bl^^ *ir*t I 

trrtnoRf 5ic*f ^to «Tl^ «H1% 

'a(cti«i ^c*(ii Piliit'S >s uftiRr »i4iR<p ^ «llc^ 1 


^anSiwifB®-^ w->o>f ceiR 












































^6^ 


^ 1J1^ (Van type Pump): etl'Sl?i ^ c»=T GPS 

I 'flirt *lNlil*t'4 rttirti ^IWT '8(^trh 1 (i/Bt tnlucK I dfBif ^f§R ^ 'ai»u wh 

“tf^ ^IdI 'aihRT'o wtr?f ^tf^jBRt tit'i tflit Pics 

^tTPT I 



CT*fiR, ^Pf'S’iS 'sil^fN 0*lt*f« 'siHlfi^W ^ ^RTC*! ^fPPltt 

^'8|ttl*l dJPT 'fl?^^'^FWT diOT I CVOH >£1 •fP^'^TStK I 

'fl 'sfi'Slti *rw5i*ivM ’tw ^iBf 4w I 

<t.8 «(ct(*| ^rrtflf'tlPt (Working Principle of aluboilPump) 

^twn *tw 2twj^ ^tHK Gil^ ctWpt K»r « 

^1«f w I ^ tf*H ifl^ 1*ftitir ^ ^rea»r *lk*»Rt 4l<«l*tlPi 1^c*ir 

s 

'a(CT*t ^C5rt (Inlet of Inb oil) : ^al’Bit l^kilir ^ 

■’t’JjCTT’t flilws I ijJiJ HtlKiM ^8 C^^tjCW ^ncBl'Q C41W1 *H4l ^ SICt'ail4T«'* ^ I 

liRsIB f»l?inrR.OTM OT 'SlWl^'A >|}MK ^ f*|?l1il^ 

'aiCil'lW I 'flC® CT ’^0®? ^ 'a^'^HK ^C»fB *Tl^ ^ 2|W*f'^C? OT 

*l,»o's| I 

^ dw PT^tlT (Lub oil positive displacement) •• st^RTll ^ •rlt'ea 

CT^^npt^rfB^c^f^c5ir^5*ri*wtf^^jpRr ^flftw 
’Pft 1^ 'art»l4 ws ^ «JCT*t^ 

r!?H ^ I ifl atOwHi 'arra»iw c^ '■ftpst ^ ^ ^s ^ ^ rpi't 'fl^ 
4 |QhI|?I ^8 C^PT 'na^flle.'S^oH ♦ffotl^ 1®’TC?P!Pf^ 4tfaRI1?r ^<iH ^*it ^59 l (fl SffllRrfS 

*IW 95lW ^MIC'O I 

^ ^l\<»l*i *W (Onflet of Inb oU): 

Pl^*)t*HI ®T'D RPf^ ^*1 9JlPRr ^19991^ Rcfl CT9 959 Rtfl 9l5*t9 9WT *15'? I ^159*T 
^t5^nR^*rfn<^,^'fl *t^1|teifl99m^*n9 l'fl9^9TC*t,tl59^*n*>9,^9ns«T59S 
^t59*r ♦lil*llist's 08t9*t I ^59»T *ijHll5 9^ T9 '959*1 >>199919 •iftH 1^ *PR ^59 |^fltCT9 

B"i*ih O fiflifi's ^ s*w l <£! '9)^'®^59*T *II1*Tl1%95^f^ *l59'Q^I^5?1&^^59*f 

9^19 O ^fsR ^P59 Rl^a saivH c*ft59 *fl9 ■^I'Sr ^59 I ^9 ^59®r ^199919 9*Cf 

Rsi (iWlt.54^5et WiTS n[t59 I l9n^ '5^9 *t%9 9!^ 9Jl*TtR 95® 9t59ll^® ^9019 Caet9l9 C9n 
9199599^919^1^19 C8|9l9195'f9 9SPI I *ft5^t9 9W 9l^*lt9 9t 19B1^91^9 9^ 9lw I C9t59f9l959 
99991991^99 959 C*l59 '^9|»I9 ^919 «fl9t 91^919 91^ 1^999919 991199 5959 *11*9 « 
99991991^15® iWT95d I 





i8‘l 


tf.ff- ^ apf&, af#?r (Possible troubles Causes of 

troubles and teir Remedies of a tub oil pump) 


%jf «jQc.<p1u^ 'Q zjf«<p|5| 



>H(Hj apf^ 


"SM ■^*1 1 

?s. I5Pi«p/-q|^’^t*i '®i«j'o 

f^sfK 1 

-^iStT^ *frt^ <i|f5|W^ 1 
*t. 'ol^l/'l^ '55^ ’src^PT 

®IltrT 1 

^ ^ac?R 1 

«6. ^ 1 
^ 'sreil®f ©l^vapl^'s ^ ^51^ 

1 

■^. ■^Pf 1 

?s. fiPi<p ■'ol'I'o PiSfl *ll«^’e*i 1 

’sr. -^aW 

’t.'5RR?rt^gi^1^i5l1»f?3RR 1 

Rl^ciPi^ 1 

g^ 'ait««i 'Q ’lihc^pC 

1 


'^. ^?]Pl^ Wfsf 1 

'*t. 'a|«p|4^»| l^Pl<P 'o|8J'» 1 
’t. ^ 1 

*1(^*1!^ 1 
wPi *1*1’^ 1 


■pM 1 

■’SP. w*Bl?i •’iR^NoH 1 

< 9Pi»i‘ ^slgs 1 

g. 'a||'!Fl<P ^ ®ll5,*l 1 

g^ ^arcug 

C2N^ ^ '5rrat»ra 

W’ttWf 1 

■^. ^ 'siw *n**t 1 

'^r. iHt?;? <F^m •g^ 'si«c«t^ 

1 

’t. 1 

’^. «n?rr*f 1 

gi*M 1 

g. gg 'a((.?i(,»i<i '5n3iT i 

g. »t<i<i<tkgi^ i 

g. f»ii?l<i gl5<q'®»i i 













i8V 




^ 1 ^I's? ^Iti «f*ij wH 'srI'Slii 'Bicfi®! **11"^ "^c^il^? 

^ I ^ j5H<p| 51 C^R 'Btl'Slii 

>0 I ^tPi^o lilHH 'Q &l®i^ f^R C^HHJ ? 


i I ^ >aic?l«n <111*^ ^ I 

^ I f^RR ^??*l^o®iR •TR I 

'O I C?rfB^ ^1^^ '3ic?i«i ffespf^ C®K I 

8 I I 

^ I ^fsfPT ^^R*t 'Q s|I^^R c®r^ I 

'b I ^[fifC'l '3|Ci^C®1^I 'a|l^R'Q» ^ ^^R®f 'C fijf^^sR ^? 

H I CSprR C^ ^ ^ ^^R®f 'G I 


^ I RRjfl 2R^R ^[^?PT ^ffC**^ ^??*l^^®Tt *^'6 I 

^ l^^so^T ^%\<[} 42F1^ ^ 'Q a^Ivo^R \ 












C5j5 

ENGINE CYLINDER HEAD 


15l1*OT?f i5|ay5, 

(SJ5 I f>iPi'*iii ^ f»iPiW<a ^5(1^ ^ 11>i^r5i?r 
^"«f'>ilf«'» ^ I I>iPi'*l^ ^*Rt tl® ^ l>iPi'*i^ c^ *il*llwl «llc^ I 
«J5 (ENGINE CYLINDER HEAD) 

R'o'8“ <m w <ira (?r 2t*fl*f^'3W ♦fc9'®i?'siwi^'*rBRr^T?^'5piT PiPiwIr 

(S^ ^ ^ f5if»i«T'ji I ifl T# «f*(H ^ ^ ^fw?Rr «iR# 

^5t?iHwl»lj 1^ ^rarW <£Wl^ ^5!fw.»m PiPiwin (X^s <u'Sl'8 tSwf ^s?rf I 

- >ir5t PiPiwImm w’dws c.^ve/'P’olfl I^'»ilw | 

- >^1^ ^nH»i w’llww I 

- lifUt ■dl'HA''t«r«ptwi5i <lRf*r^*C?r I 

- iifBt t^lnWit'SKi iSrSIT 1^ *(W I 

- lire® '8 *iW ^saBr «fcii|at'^«i ^ ^*ilwl «l1i^ i 

- i^Rh 'aafui'si wre®c8^ «fMj lire® sjtai'sf^ii ^*0® •w ^fre® i 

- iij^®i»j®«®i«3®«ii^«pi^^i®ft®1^^ire® I 

- ?.Rk( aw<i '*iw *j|*wcN c^fBulR '8t»u ®re9l®i%5 ^ici^ i 

UIPIRhJH (Types of Cylinder Head) 

^ ® ^jwlt^tp*!®!!^ Ri>WRt*l»i»r ®^ ^Rhcow (SjPB? caRR*iJlc»w ®lR®i®t ’^n®^ « 
o^Hst ® ^^®>®ireH<i ^<111®f% ®Br PlR^R «firK ®tc»t R®^ 

®9f®t?r I 

i. <n»r^1l:*fRiRi®1® ^/^i1^®H®^Rpt (^(L-Type of 
Cylinder Head/Side Valve Engine Head): iH 
(sps5 'aiw® wr i in 

®T^ (>iRi®r ®hc®«i ®®^ «rre® ^ iii®^ t®cs® « 

ctRi®!® i(Mw« ®siP6 c®tCTt % «llc® ^ 

R®n iirST ■’RPTI lire® ®twT ®pi® iii®^ RiRi&iw^ ^s*re?Rf 
K)ic®a ®i^f® (fwi <11 ®r*ijre!R 'S*T?) ®®j ®^ <nt® <n*Rt^ 
lOW* iH® I 



R®: 


1»Rt 1 «J5/a®Rl^ ®n® ^j^FT C^!5(I-Type 
Head/Overhead Valve Engine Head): in 

®*oira?r iii®R RR'ftW (?HM®cire? i 

<i(5t fif^R® ®«t5 ®R® *lipRr <ii®R RR®Rf (sjs i 

(l| afl'olii RR®1?r C5P5 ®R® «I1C® I RolW»<P ® 

®R® o RR^rt c5P5?ris»Ri^®^^®c?rR*fi® iiiw 
'a®Riwj!» ®in® Ui^'^ ^Rr (ft,® ^»ii I 




















































'SI'URw f5*ll5|'S)W f5iC5?r'’nW (SRT 'am(H ^ ^ 'iRT’Offl C^KI^ 1^<ft? ^-(S^ ^JiR« 

«. ^il>l *UI*ft! Ul^'H C555 (Overhead Cam Shaft Type Cylinder Head): 

'Bfl'Hll (S55« «’oiiHMJ ^1*1® 15|jSn8,n C^C5?l'Jrc«0^'3m(H 

^ I ^il^apT ^jCB^ 'ire® ’35 ^'® '“iresf-fl ®i*j® tsw^iRattsw ^3rw «tre® ^ i 

^ral3Tl^®l5® C5P5? ^ I ®|8I®5I^ 3FFT5® UP^ ’IRMPi® ^ ^flc® I ®iPr 

^nin5»#®l5®c®mt^Wfws55t®’rWCTT®i3ri ^aftfPr 

PlPlwIfl C5^ «(W®C?r I (iRT *6^ I 

8. (Oin® C^(Air Cooled Engine Head): 'iRTRT 

^rt®i®Rr c^’rPiRi*i® (iRFRi ^ 1^51® 

RPl^ 'ipBRr ^iiPT tiRT I ’SRi^l® RR^ Rif 

»iR(Rr ^*1® ^fSre=T« lirSt pt ®Hc®^ 'af<fi(H 

i£PT w,t»«^BRr ’lire® I 

®.« Rppsnr f^UoPn. ®<K 

(Precautions of Cylinder Head Handling): 

Rf*i®Rt C5®'5J1®Rt,-<fRr'3T*W%ipr®1^'fH®PT^®^’’t]^ ♦l1»K®?rc®'^: fN S ®.® 

- PiPiwIa C5® PiPTRr *Rr® <ifi *irBT PiPi'o|5i '3® ^t'8 ®t3, ®1^Pf wHw Ptwi 

C^fB^fERr *llPf'flfivil® ®3C®^ l®Rf‘^ Pf *RrC^B3 ® 3W3’STO® 8 tetw’^ 
®alPfRr®Rfj c®t*tRr c®Ml3®W®®3Pf c?® 3 ® ^jc® R^'s* 1 

«ft®1®l^^prcs®R*iJ^13^R®l3 c?®c®R3^®!re®^ 1 

- Piw^ ®ift ®re® n^^jc'o iicf 3jc®ir ®tici®iR capf ^f®^^ lii®^ pre® ®rj tjpf 
t^hlBR® <Mt'B ■55^ I 

- (Aft'S 3T *11^® 3Rre® ^c*l® ®re® 313T RtH*i'** ®tCit3 ^Tt*0Pf 3t *)I^W ®3f 'SR'b I 

- ^5® C3 c®tc®®i«!®?re*i3 ‘fl® c^w* Rt^ 353 I 

-RR®!® ^ ®lt® ^t*l ®l^*ll Rt*l*l *MW3R-®lt<<Rftl'&ft ®^t® 3iPl®M"H^Rw«i 

*Wt*M RR®t3 R-®l4HftRK ®3l3 aR 3J3^ ®?re® 3!W I 

-RR®I3 (SjC® ®l®WtM C®l^lRli*t caiRt.®3t^Bl^R3 I 

-RR®I3 <X!S tpf*^MR®wRRf?fR®’TWGRf3Rttpire3RR®Rr wjlwh Rt'o 

'b.s RR®13 C^p53 »wMj 3rf» ® «|R®13 ISciR ®3(Possible Troubes and Remedies 

of the Cylinder Head) 


Rtll RR®M C^PB3'’rel3T®«l5'?|>lT<®fl> ® ®lPRf«lR®re?Rr*i|®fl>®lR®r Pl*f®3f3iC»lT: 


«rlt 

d|pf63 «|R®H 

®. ®lt>l RR®M C5^ 1 

®. <£i letiDti RR®Rr c®t® 'scstfe^ 5 ^ 

rv ^ 1 w .rN ^ .. . w rs . 

’«f. pn»i®Bf ®’TRi®iPr TfMi®iw 

®3 1 

^IRTC®^ PI® ® 1®»IRI PI® W til ’«R3Rf 
’iR'iH pipt pr«ire®'^ i^^PRf ’iRrH pipf 
O.io*^ RiJIW 3 ®PIJ ®1^ RR®Rf «5BC® 
































































a|I^R»t ^PW'fl ^8 I lil? 

■*P?I ^t'9 ^ 1 

*t. PiPiwI^i t^w '0 a<p »bhc.<pu <?'^lc*il5i 'sr»ij 
'aiW’J‘1 1 

I 

fiftS 'o|»i'» 1 

^ 'auk»r «1 

^t'o 1 *i'§^l *1^*1 ^'^k'® 1 

«, «tef5 I 

®. '»11r« Rcii M'5»i '»ln'» <P<il 

^»ik'®'55^ 1 

u. ^ 'a(C5i«i f^/erl^ 1 

'O ^ 1 

'^. tftC’Rl fl0 'ait<PC,'8tl 1 

^}1&5|,'8' •i^'1 ^l'*H 45 IC'o ^ 

*ilt8 C^c51^C®'55^ I 

W. wPiWl'O «W 1 

^ <il'41ial4l><l '®|9tl >blci><l Rc“l 

<PW I^C'S RW 1 




«(^t»rt-'b 


> I R'0’9> R'0'8>^ *fc^? 

^ I ^feK^I^ 'a|^<PiilMl ^ ^ i^ ’tfl^? 

<0 I «t5R-cq^ 'a|<51ih 05W i»ll^®|<| (S?5 W «l^? 

8 I ^HjHj ISlPirbW (S5®^ ‘<i|®r C^’ PtPl’sbH C55®?r 

<t I PiPi'alu <MC'S 


i I c^ps^ ((S|RR«^ji>i ^ I 

^ I (11^ 'ol'J’o ^fSR C5J5 fpaR^ ^4»ll I 

O I PlPl’wl?! (.^Ci'ttii •»i'o<p'sH^(^ OT*f I 
8 I liPT (.^'»/''ll^'8 'slsj'o I 

<t I 'Sfl^ 'o|»j'o I 


i I Pi(i*i«iin C5p5?r 4!|{.iiie^^ii'*i>isj,^^isr«r^ i 
^ I RI^JH PiPi’sln ^tT'8 I 

« I Pii*i«>in <sp5?r ■>i«Mj *#1i> ’« 8ir4«5i|^*i\<^ I 











WWW 

PiPi^ln >6 

Cylinder and Cylinder Block 

(Cylinder); 

I PlPlwta at^ •li’llt'il I 

PlPl»rt (Cylinder Block); PiR'OW ^ csra**fo i 'aici«p "aRt^ 

t”^twrs '*nW »HI^. I ^lA 'oilnnt'in Z'oRl I 'CRT '^IW H)l<pli, 'I»l?,R'v I^RI, 

9\b ^»|P)*IH PAf^jR'5'514,^ 5 c?i*r *rp*r ,^stor ’IM ^ 

I 

<».i f5|Plti»lt« «(C5lw%®t n (Necessity of 

Cylinder and its types) 

f»iPittl« j[^ Roi<i '5;«lT a(csin#jr5t ptut 

i I ■Prt^RsRr ^ opr ^ ^ 'si^^iAiwi I^wm 

RwISw I 

^ I ’Rssf «iakHt9 I«'ao-si *(l^ 

mw I 

« I fijfet 15)Pi'!»im npu *1^'^ •ift’iW *flRr*r^Gr i 

8 I « ^[Qwn5t-ilRr^s^I iSfUt «mw'B *|nf« C^ Wf^ ‘)I«M <P(.s I 

e-1 M ^ ^*cr i 

^ I ^.HlPffll '01^ OTPf tflw CTR s^bI'^ch (V»rc® Rf ’Iter i£f5r«iR>tni<^Gr i 

’\ I <fl|U| PlI9|<bl4 t3Rf^ <ttc^ I 

v I "“((iW PtPiwh 'SRi SHmw *(Rl*l ■s'w I 


PlPl*H d^HPWf (Types of Cylinder Block): 

i»ll*i'OM?l^1^HW: 


08W 

at"9u ’fiR t'otn 


cvscpf 

•^. aR5l^rt»R5l?f1^Plt 




< iIRsIR^ PlPl'iN RPft 






Hc)ri/iHitjlly 0(.'piiscd 

ffeir f H.5 



ISaj: 1^ : ^.'O ffejT: ^.8 



























i<W 


A ^ *n^?i^ (Name of Materials Cylinder Block); 

PiPi«|5i RuPil^w *!n^ ^niT *tlc^ 

-i. cat (Gray Iron) 

-^. ^ <3Pl%I1>f 'aflSfl'l 'ai/h« (Nickel or chromium mined iron alloy) 

-«.'a|jlWlRRil|i| ^Tl»ra Alluminium Alloy 

^ '2«j% ^ «nc^; 

-i.’lWW ^HRPT (Ordinary Cast Iron) 

'awI'm (alloy Cast Iron) 

-0,414^ f3S*i (Carbon Steel) 

-8. 'aiil*ni P5<i (Alloy Steel) 


^.«15|PrBl?r»lf^Ttt?Rr «(nt1ar^tir®t (Necessity of Cylinder Liner) 





I 

19F?rRr 5 do ^ ^ I 

TRlCl ^1 wilt ^ 1^0T 

I fitted I 'iRihc<p (A Stl^ <?nt'o 

^ I 


8. ■’lit® m .., 

'ail^i.^h ^ ’'si^ <flBt i<wl& I 

(t. <e »iit^ ^ 

PiPi'^lutv 51^1 I 

S.8 epffif 1^1^^ PiPiwIn •il^'ilwC Wil fThe Fidd 
of Application of Cylinder Liner of Each type) 

15i1Sret<r*n^!fl^2Ptpr5^^tw^^^ i^s 

i.'SCfl^ l^rfipsUr »i1^=rt?t (Wet Cylinder Liner): <ii «tiJPRr *il^*(lwii wPr i <aBt 

(?^ ^rap# wic^cBii *111^ c«n?v >iKt*id;«» ^ *ii^-iim 

I 

'll^'il'S C45^ irst'5? 1^*lBr iflW '8W& ^*rf ^jBT «I1C^ I 'QSfSBf 

«iiw *iiP[ *iih1^Pr5^?ic®^ *itra, w»t*i) 

<fl 'Bfl'olii ^'*1^ ^snW iir9‘^'®^<?«*t l^’ol wPf I 

^ PiPitsItr »[1^sTlir (Dry Cylinder Liner): PiPislii *il^HlW4 ^1%?Rt *IH 

■SfliSTif eulC^KGH «I1W ^ I 'StlfetiT •tRTWll PlpRl? CTStPI? «ttW I «fl 

wsm ^nwr 'stifSH wiwos^f arst itar ^ i *fil^ iflir anw ^ %m is\^ %f 

^)5rIww eitJilsM ^ I iflW ii}l% ^*11 ^ i 'olw ^FWT ^IiK*i ‘fl ®rl'o1?) 

51^ <ttw I '8 «1W I 



Bar s ^.4 


^-<o, ^arectwifli®-^, w5f-io>r «aB 
















































J>(?8 




*{.(t 'S ^f«R PtPiwlw^i ^*(T ^5^ (Differences between two stroke 

and four stroke engine cylinder) 

'Q Pil^wh (two Stroke and four stroke engine) 

C'f'QUT^C^: 



(?^ tfiR 15lf*I®1?! 

5-C'?5'l<f' 'SICBt >ff'5(;4«1 C’lcfiM ®I®1'0 

nffc^ 1 f5rP(®ic?in ’rtt»f c’lfsyfis 

<«rn:^ i 

(?Pt^ C^dal*!* PiPi'*'!^ 'Q?IlC«i C’tf^ ^ «ttt^ 

^ 1 

c’nSi®! PiPi’*ln 

^ '5?! 1 

cv“ln (.•^laln* PiPiwkn r»i(,u<p 'Q 'oohlst-nj hIW 
®1®J® nft!;^ 'slwn 'ain^f.h ^ PiPi'eIn 

(S® PiPi'ftlcnn ’TR?*! ^nt<P i 

5=^ _ rri_ !=lr^ ._ r-v ___ ^^^ /-s_^_ .i-i_✓ 

v»|eiN» 1 

c^5ii:*iT c^K^iT (?m MM'ajiM ’nw®*f 

coir’ll 'et?f5 git eilt'iln ■^JW® W 1 

Plf^®It?RI FJ’fk*! lil?!!?! 
C5VI^ nrttsp ^ C5VI?T >5?im «!t?I*f 

?5t?i >i!t^tai i>iPi®in c’lfif ^ 

Pi?i1a® ^ I 

(?m Pi1^‘t?i '0?rrtr'!! 'Sfirc^ts^ 

^ <p|^ln>lf^ C**It^ f^*fr?I ®t®t®lf® ''%55T I 


]j-C^aT^ 

ivbC'Srei 

’iRnc.'^ ■5Tfif?/5TC^ 'BIMs. njn^i's tr 


*\.'b f5if®r®TC?r^ »n^5Tl? (Problable troubles and thier remedies of 

the cylinder and cylinder liner): 

Po& PlPl'OlW'?! 2f*fH 2l*lH 3pl^, lipfU'Sfp'S ^ai^ul 'Q ^I'Sl <P'!ll C^: 

^f5t (Cracked cylinder/cylinder liner): »<MlFsR'8» ^ 

'0||x(|\s'8fl^'0 (?Pt5 ’ITC?! I ’Tlf^ sfC^ ’fit?! I ^Hli! 

<P»l(.Sl’‘lt»! Plop'S <P510'» ’flt^ I 'S PlPl®l5l 'QCilfet, <PC'S <P'?ll (,*)C'o 

’tlt^ I 

«!. ^ (Seratehed 

head/worn cylinder of liner): ^ 

^51^'f 1%^ QSC^ C’lt^f f>lpi^rw 

’It® I 'srm wm’m f>iPi®i^'Q siiajif^f^ ^ 

^ I iflWWl ’iR'il'Sl 0<!|Q® 'Q <PC51, 'Q®I?I »lR®t 

<P<ll *ll?I I 

»l|i£llI^I^'S> ■^t®! <P<IC'© I 

’f. 'CJMI?! PiPi®l<i •! 1^*1 In (Tapered cylinder of liner): ^ *11*1!:^ 

^ I ^ >i<iii?i TffTsri-^ ^5^ ^ I 















































































•H ^(.'S Sjl'^V >'ll^(,\B<l ^4) wpl ^G$l <llfl I •^518^1^ '•ll^VS'^fl Rtfl ^»IW^"H PlN* I PiPl’Blil 

^8 '*rRr I 

■^. |5|Pl*H ^ *i|^*iN Cylinder of liner: PiPi^lw c^stwt ^ c#f ’sfl^ (^stPTf wtiH 

"^jC^ ^ ’ttCH C^ ’SpD’ ’ftP^ ^ lil 'srl'®l?i 'ail'Bu ^ olaw 

«itt^ I ^rftrr *1^^ ^I^i5*»i45iw f*iPi'*i5i «rt^ I 

■^Mror ^(t 1^.1^,, (to 1^,1^., <1^ 1^.1^., i 1^.1^.« i.(t 1^,1^. 'Q^ « #?, *iT«?jt ^ I 

^ sivatw^ 'sriajt %i|rf^ <#srtc«iirQ % *^^e?^f i 'okt'i ’#srt*f’5^ Pi<p'5<i'Sl >8^ 

'tlRtew Fl^i « ^?iC^ <p<i(,i<i PRC'S C^l^ 'Q ^C?r PiPiwI'Si bHIWi I (A 

Wftir RP|’*h Q<>R»-lPt ^ ^ I ^5[f^3R 

I 

». 'fiWtPifl? ^ (Ovality of Cylinder): RPl'tblw^i f»v»«5i c^lc^ c^jR?rf 

'55® ^ 5<I»HI ’^tw CTt® *nc5 I If| etl'ol?| 'a|<|?^|?|'S ^ 'S®1^ ''iRc'bm '^»lh'%'»l *1^ 

I 'sK(.«i PiPi'al'Si p<pp9Hp<, ^IM ^ I 

■ 5 . *1T^5|1<| Pfc^^iar (Leakage of liner sealing): 'ec?f& '<nit&1?f i^tiBRr w 

iiRRi ^*1 ^<il ^ I *lP >^1 ^*1 ^ (kCM *lf?l Rf C4C5 '^rf 'iRt'l RPjtoR’sl *flR efPTf 4M 

4r#tfa'«i Rw 118 ’5^^^ '8®ri^ 

^ I 




l^fSFPR (*^»i ^ <p|S(.'©H*i wh <iail??tCT5 fiwo»il <P5)I '^? 
’® I PiPiwR a<p t'sR?! sii' 5 j 5 i "ii*! I 
8 I RPI'cSjR *(1^ ^ I 

<t I 'iR'iRw ’SO& ®iR»iR ^5|t?r <pl«H '^? 


’T<Rp«8|?t 

^ I PiPiwIn aw'Si eppR^jf '^5?r 1 
^ I PiPi^jR c«H I 

'0 I PiPi’wR t'opn *riipr^ <?r*t 1 

8 I PiPiwR »iR*il<i t'spti ^ I 

(t I PlPlwR »l|5.*llw<l 2|till'8t^«'o| I 

'Jj I PiPi’®|(,<m ’stwr ♦TT^I^ C®r*f I 

a|^ 

^ I PiPi’aR ®iR*iI<. 5I5) fitraftt^af i 

I PiPixsR '8 PiPi^R ®il^*itwti •'I'aRi iipf5 '8 siR^R I 









* 1 M 

Crankcase/OU Sump 

cmm^hrvt (Necmritf of CrankcaM/Oil Sump) 

tJSpT « 'ai'M'lilWl ^ I ^fip 

^ 'IIW PiPhtll (SJS ^mcF^1C¥ ilMlVf^’l ^I 

OTilflt wlwl ’rail iiiw’TOi^r (oil pan] ^*rf^]nr^llCT^^ *aflf m 'Bita*i«'aui'i *rftrt 

^OII iflilt R:(1^H 'bl'icrdin ^t'OW CTl^ iW <11^ I uwkT 

“ftw ^iRfiSv t<w <*flW'rt?i I iflUf ^"^raw « 

^nW^lM *rti5 fiiW« TO ftalT «IIW'>IEI*l »l1*^l/^HW C*R«^^ 

<IICT I ficb *flW^i(/BIOI*1 »fl**|/’8jBI*l *|(MHI^W1 Wt^jW- 



•«lw*rtpw '^^K) 


y ifll^ w •ifiPi'ft *1W11 ^ia*r wr to i 

4, f*(l& iQ'Jl^'^ ^l^ilUa 'Bn.i Ri^aa itl^iii^l^b^ tIw i 
o. WM rfil4 ifll ^9|1WI <I1W I 

8, tii» •d+Rsn, '8(«*i «('^'()*i TO I 

wrs^ i 

«». ^ *l1*»f «<lfl» "Wl*! “Ifl^rtf iBt •ifiblft'* ^ ^flK*M >i4vH 

•^Iw I 

C$17^fiKH iWlW^»l iJWfe iflflR^aiO*W 

T^’IWT’Tht I 

V. 4|f iil¥<5k 'sm fiWCTHI 'SIM'^M 7H I 















fitl *iw dHKfH^J1/4(Pi ^ 


RsPlRw 'amJWW JMlW^V^W*! ’Mrf ®|t*| w\ ^ln : 
i. ^CT»F ‘*1IC"»M 

’"iHW hwKv.^'i I 

^ ?fi>pw OBw 

wiT I 

«l(fl*l *I1**I I 

«. '^t^I'h OTT 

T- '«iiii'MW4*11 w^>i I 

•t.^^WRT^ppfer’TOi'Cfc^^r I 
8, T@WlH^ni*I OTW 
»l3CTflK^res*i wf ^>i'«iflj^ I 

<. ‘iQ wR^ressr «il«*f 44l«*c^ i 

t. (Kff 

< 3CR ’IW ifl^ 4>j|| I 

*. oBftoim ffw 

< dHlW^^ 0B(%Win *11^8^^ I 

>ll«lWI?r<l1if (MileriHbofciwikiMSG/oilsiiiiip 

manii&cturlii^ 

1^ Pl^ 

*t. wr-^mnsT 









V. RH 
'S, 'swHlI 1^5*1 X^lirT I 
i, ’ilHW “liwtf ^ «, '«ia*l HW B. 



ftai: V*fl '•Ki*! >1 CfflT ^Bh 


«ftnmrr-br 


«irk ^ 

i. 4IC4 4Enr 

^ ilMtW RflIfSl W ^liH -will 
o. '^tW 

<|?f 

A, ^ «iaw >vie«« ^4MceH teoin ^ i 

o. ‘•tl^r ^ I 

A. tlHlWC^-’l ««|lJ||^fl»l ^ I 

^ '8a*i »iic^A ^wpw »i"»irtrR'aiifl'fl a4hi ^ i 
^IW ^ 1 * 11 ^* « I 




Crankcase Ventilation 


{►.i c»Ww-tW4 ^pptT '8 (Purpose and Necessity of 

Crankcase Ventilation) 


i. ^fsfPRr 'suf^ dJ^ucrei^ '«r’‘Wia!T i'bo® ■ssp® i*^©® 'oi. i ^••wiarRi 

^fw?ra 3?JT!?Pt^^ ^<■‘1 "*11 *ljn?l?( JilW I 4 

’Ijn?f3 ii’i m ^ ^ *fm 14 m (?R ^f«?ra (ppiwt’s^ ?i?3c® n 

♦flT3, C*T «HT ^ 4 <1IW 4^ <in?P, ^«nC¥ 

swif^ ^air?n®f%! ’DPI c^ ^ ffraiTT ^*pn?r*t 

sifaFsrw 4’H»fm oBj^cw <wif« I 

^?psn3sf*R Isw cgt ■srtMjw ’tiPr afPi*f ’tjpf 

?r®m aiwt 5R?r 4 «oit»Rt >rn?r fip ^ 1 4 wn '>!wm '® m?p vx 

'4Rs'bi^w“W ^iBnr« ^ 'arrawa ’rcw atf^ifarar ^ "siw ^*1^ ^ ^spgl^sii^ ^ 

’<SRSW^ «*IT©*t ^ (TRTI 4 »lTm ?FT?r*t« 


■3?c® *rn3f I 

«. ^ uwr«siwil^f^ "sHmm 1?!?¥Rr*t ’«f5n?Tt 2if^«PRiR 

^ 4!ii:$j^fD 4 *tTm 3R[t<^’5?t ncsc? 1 

3Frrwp^ cBff?i?r-R#ra §w*fT i?pm, ^f«F «Hr5?isp5%?Rr ’trm '4^'f ^ ^ 

csjpp w w 1 


}>A ospBmwa «W?nw (Types of Crankcase Ventilation) 

■4rfl?;^W^*1 CSRJCSPR Sfw 15 ^ sm9 I ^ : 

i. 3!t*fRier3PiiW!^ c«R5w-R ’TOI^ (General Crankcase Ventilation Process) 

<Tfi% (Positive Crankcase Ventilation Process) 


’aiPfl? 3Btw<p5>i (;«R>t;«i“fi^ ^ ^*11%®^ 4i,c<ft^ 1 W: 

(.»fnJc.»j-H (Partially closed Crankcase Ventilation 

Process) 

H. c»fBw-R ’Psf^ (Fully dossed Crankcase Ventilation Process) 


f».'0 4*jk'^t^^»i cwR»t*iH*i *Rlif^ (Description of the Crankcase Ventilation Process) 







14 <45RI ftw ^CTI TO "^W *tW 

iiHlW'^*i ^W*iH "TO I TO*hr <n ^ ^W’T, ^Ript *ltlt*ni ^ 'Bal'^ltM ^ TO 


’iiHTWI^TO’TO'’TOT*rTOPFlftft5l'Bf ♦lftC*lTl%«fl‘l*IW'?^TOlOT CWTO^ M 
'R’flw R^lii liRff li»|X 'TO' ^W’lw ww I ^ uR'wi'l ^1*r 

'a|-(j»4 niimi ftro <4 ’IWHI i«lWW^*l ObI^WH *l4if^ 4W4H ^IftW IpURT I^C^ 
ti^TOTOC^ I Vtfft '8f|ilMf|*1 ^iilW *llitfD«(» iAiTIW^^ W»I%'4J4<f|4 I 

^ * <4 ^4iPfcw (4'ilW^’l "TO R^t* <4 *I}I*IW 

TOIPT TO ^ ‘Ror CbViTO Oe|TOT TOlt TOt ^ ifRl <^I*ITO *R 14*^!^ "ftw TO 

TOI TO I i4TT^ '^<,'1 •Hu (4^QHHK ’IjI’T<4*IW#’UITO’IW TOTO^ I 

i4 •Itfic* TOfIftw d|>JlW^*| flef^W“H TO I i4 *||i|(G» *IlW*rt»l rtHwiR TOW 

■Rcw^tWro! 

iwiwXpi »ftwn •Wl^ I 

- 4 ’iiftw TO^ w1%w ^ 

TOPT 4H l tl»64^W TO, 4j l W4^W ^*lir 

’WTO ’IW ’WRftw ^ I iwlwwftiw 4 ’iJlPW 
W\ tft CTO, W |4¥(^ TO *n^C^ WTO TOT 

’fftw 4iiftr Tjopi’’ kRTOi’’ iw ftftw TO 

CMI1C4 «(TOf TOII TO*lf RP41? 

^®5, b 4MV^ ’iHn Rw TOTO^ I IS®: •ilfr 

OHK'PC'^C^ TO*4 '1W4MTO iwlft '4UI*I ^ fliultflfl TO I 

^ rtPh^TO'^Wl^! 

CTOTI^TOPr i4*lHl BHM R«I JWIW^W TOi TO 14|4«I4 «ITO ^ 

*14 TO1 TO^ 'BPf OlM '«fHlOeMI RCb «4^«ti1« *1^ 

C^Wff TOlH TO^IfttfM rtWl3ralI^<?l4WTOi4^C*l1vr»(lPl i4<|flpfr%aTOTO^ I *4 
TOBfWlC4r^TlTO*f^M5rTO'aHW^W^Pr^Wl^TO»Tt*llaTOPiITOJ4*rTOTO'5!4 I 


Pf^imVE Cut^NRCAEE VEIVnL411«PW SyiTEM 

flllLUh* 



llku irll«.i> ifi-iM] '^Jf^ 











Ifel: !l.« ^ W ilBftowlH ^lll% 


iftprmT-Ti 


J. «»n!wi*l *W(^*lWl't^l'&l tEBi ^ I 

^’BBtWCT^ wflhFrtH flsfft «W5 ^ I 

«. mm osl^wn *iif^^r 

i. aBlw^??r teRJcnH*! >lw wt 
^ tapSpnHi ijlin Rolflw ^4^1^ I 

'S. eeftwH ijta ^Mn^frio I 

ffplhs i 

j I jwiww^>i osI^w^r^fh^^wt i 

^ I iWlwtrt,'*T ciRiw^ytf %cn^ ^ i 

o 1 |IH1W-?^*I ^RfOTl=T^W(%T ^iMir^ I 

8 I w^»i osRJpn*^ *N%« n^wt'SH isw^ ^ I 


«|d)|l>||l8B-4^ w-cjft 








Identification of Piston 


'ait*iV5| C*n*n^PBf wfSln *)t'o| PiPi’olwm 'sit iNt I filliH* l^PiwIwM 
W >iWST ^ I 

iiwm ^*Rl HJIvIJ >s| 5 ^1W mw I PiP|'©Imi<[ vcmi 'flirt 'Q •iNln 

wr •iiiv'B %. *11*11 wi i 

io.i Pf^wfl *!|wl«^fl'B| (The Function and Necessity of Poiston): 

CT «sM ^fiFPiir w o^<3^ 'fl iB^r«twT*U ^<5 I 

^(W)^ ’SKIP "^RSI I 4lW4fD?> nwiJ <aiBt 'SRU^ cs|w 'flipTsili Kl®f 

^cr i1*r^ *9 PiPi'5>iwM ’sjpo’ i^il^R. ^ht <9? ’’iw 'e i^fiipw 

^ <pl4ifl*c,»i <fliST wr'^''j4 '^R^l ^ItW (iRl ^fsTC^BT ^*rtaR 

cmsi 45t I 

f*i|5|'8»lc<M 'siwj '^•U'at ^ ^*w kP wr 1^j|H 

^ ^I'sl'^ PiPi'elw I 

- ^Bt ^w«i Picl*lt<? ^ <i|'ol'»iw wr 41 Wf "9 

IM I 

- l»lf*^'6l«M W(J *rti«^fl^«lf3Kni 41 I 

- 15rf*relcai 1^ RwlflM/n^*r iWi 45t -fllwlBt- njsi 
*ll^JW awk'V HjI^PW 0kJh*1 '8|w 'aiKRf's ^tu I 

- iRFt IT ^ft'SHTl HILO'S IiHI'bQ'b ^iupfi *tKNj ^C11 

- TSba ’iT*lC¥ 4l5T 1%?. 'Q lt*0W9KI «iaKc"l I'd i 

- »lp|«) 4ST '9 'aiW'IW #ST ’W I 

- 4BT *(1iST PlPlwln 1C® C*n^ *0151 CTl^Cl Ptl I 
>o.^Pt^Wl c d^f^H J|J| (Classification of Poiston) 

%jff5|i5wi c'r»iiwi ^w|s 

- 'S ^*11 4^ I»liC '3|c»t 

wwm iHTs 
c?# t^Mli *51^^ P*|3^5«r 

-CIBTPII S*!! I^ffl flWl 11**!!! 

i. '^1^ 'SllllW ■Pl^ 

^ «Wl IW: 


TOP DEAO 




»tlf<W AT BOC 


f&ar! io.® 


TOP DCAD 



••l\taN AT TOC^ 




























































e. ijURDh 

C5p5?r ^Wrri ^*iif f«I« N*«i I ^**11! 

i. 1Pl^ 

'^. 05l>( C5J5 ^ 'fl’lS'i 

'0. 'QC?l®f C5J5 f*l^ 

8. ^ C5J5f^P©5Sf 

-1*P^CpW »ll^cto Wl*l^*l ^WUN §*Rf 1^ 

i.^^4|1^f*l^ 

'^. c^ ■pi'»i>'i 

O. Wl’1l<l ^1^ 1^^*l I 

'a|<)'«,H 1^: 

i. *lcg^ 

'^.'5|wf& 1^ ^511^ 



1 i<ii: > 0.8 


io.oWJsrl^fiftf *rt^ (Piston Materials); 

'0(llW*1 ^ pn^ ^ol%: <flitJt 'flWPT r)*I<pI ^ '^*HPpWwtW ^ | ^ <8? 

^v^JlIW ^i| I 

-'SUlltl C^ iflj^'^nRr *1(3|51l*l « ^ 

C ^ I 

-'“oItI^RjiIwH t’«ll|: 'O'Btt'i Rj®l^l, I 


>0.8 PlateW^l awMJ wite, THK n «lf^H (Possible troubles. Causes of troubles and 
the remedies of piston); 

Rein Pl'Vt'W ’^uhl 3pfte, ^)«»| O OTCRTf ^t»i|: 


apl^ •u. 




>. 

Platec-M ^|59 

■^.l^osw c*tw 

’5pprPiPi®i?f 

*1. ^®t|if «l4*l'e»fi'8 

P|>UH 'S*«(.'9 

1 


Pi^dl«f^TFlS»f 

< (?sT5K?m 

*1. anailf^^^m/W 

^.Platen PiP'i'SiM *1^ 1 

wilt Pi^ 

CTW I 

«. 

^?felT«Pr^^'S|^ 




































j<|(fllRi(5'8» 'BT’f o 1 


8. 


'«J. ^ ^w<pli5'!» <ii>)K<p 'aij|t^(.*m 

“TtPf^ tt^o 

<t. 

T5^ rPS^Tm 

^C*t^ C^Pf 1 

’tSF 1^tW?f »)|ii)|f®(«’9> ^ 1 

1 

4^11 
«t. '’it?r^*t 

1 

■^r. 1 


io.e taPRt5R1^^flrc*nri5»Rt (Compare of SI and Cl engine piston): 







i. 

H# 

^/aFt^-(S15 I^Plt t%3^J H 


JPlU C^ R-’iJ'i 

^ ^rc«tw^ 1 

^*i*it>!fi'^'»tw c^/c®m 

'StC’f « ’'5tc^ ^RIt'5 

1^*lM 1% 'a(R ^f5H*1<l ^RSfM^'a* 1 


«|^«| '$»m^»1<)i'4jIW 
<^H*I R>’®(.'9tl ’•111% *(1^ 
'>#sni?Rf^«?t(;^ 1 

’$«1H|5Jf1-«'4>IW ^ ^ 
■^i?r«f Rj'owo ’sfi^r ^ i 

8. 

<a**(h(.?i »nr 1 

’3Fl^ ”3pn^W ”^1^ 1 

(t. 

'STjtfl[f>lR4lt>l/ ^Jl«J[f»lRill>l 
'S(J|»14| 1 

'^’5®^ 1 



7ff*fRlcf5 f5|J^5•^*^\^, Ipr ^ t*j15| Is’fRT 
*51^0^ CS*’!!?! 1%?, •^Ilw 1 

<1. 

t^3iJW5l 1^ttJ*1 'aictl'l 4tdJH 

<1J^9J'0 1 

wlwl Cult'll (.’’PWl f^»t>t»i5l RhK(.“I 
cap’ll^ % 1 


















^ I ^ ^ 1^ ^5HT »ia'Kci ^'c?r? 

8 I 'o(i^t« 'ai^'^iw wsw?r? 

<^ I I’f^ t'sRti I 


^ I <pl'ei'n^«?, wtg’^ I 

'^, I fcaf ^5c?f c'NI's i 

« I «|'p|5i(.®«i «t?i< I 

8 I 


I ^fWPT tB®lT f^fPBT *i'yHJ 'Q I 

« 'S a|f^^ I 

8 I (iPTSTl^^ffiFT Pi'^iIr ^l5ft*iii HI^V) I 







Gudgeon Pin 

*t«R (Gudgeon Pin) 

4lw4ll>t ^re®?r 'ire <iRr 'aili>4lMlfl 
OT f¥r ^3^^ ^ ^ ^stire Gudgeon Pin ^ ^ i 'ire 

f^4v>i pH's I 

•tVR l^tC^ retnr 'S stc«1«%st (Functions and 
Necessity of Gudgeon Pin): 

tfnpw %, 

C5|i& ?re ’sreire wt?p*Rr 'are^ <irewe *f®R f*fpRf 
lirel^ c^fB iScti'ilCTl’Ij nre^ ncsro i IBarsij.i 

<il ’I'SFt^lPRr 'Sctl’<lc*l1*|j ^^re « «IOIl'8t^a'*l C> 1 ?ll 4,W|: 

»re*T ■pHre f®Pre ^ ^ I^sBM lifBT 4lw<p1i»t '’IW 'sr? 'aml^l 

^C'OU •v|?| reT^ ^C'O ^l^ipai I 

- *ire?iBr ^t=r *il^ ^^sc?re m ^ w 'OBt ->^ 

^«?rt^RreRf I 

- Pi'^wn t^re 'K.’T ^iw OT ^*iiiiPi5ii»fR'« 

m '^tbt ret w rearer ^ i 
re<Kl5isn/*fiwRrm'irt>fwreBr i 
-f*r^CT3f^»RrreWre'*rire *lnH Plwfl aiNiw 4i|w<fIBt 
^it® recf I 

- lifBT f*r^*rre 'S'/iw ■'UtrecB^r ^ ^wrefB® rertre 
rei1w®r wre®f ire^ treiRre 'sir-^M 
re?ic® rec?r i 

*Nr PIC«H *ni^ (Materials of Gudgeon Pin): 

*lre*T 1^ ^ 1^ PPT PSwii ^551% lii^ ^R'SM "fareiic*r4 RRiw raflar Rw*i^ rel^^nt «ilre i 
'iiBt re'SJiRre i (iiBr 'ire^lcat «itir l^ijaretw f5(f»if«>rejl»i « c^iPit^ (W prtrere^ 

«ltre I 'iRj 1®®c?Rf re<?^ re1*r «ltire're^K reret «ltre 1 4c?i4 R^wl Bn ifl^aiig're^il^ra^ ^n® Ralfit 
reareiapMatii »ire5rf^^reiJt^rere i 

ii.o ’Inpr1^t=wre^^ (Locution of Guc^eon Pin): 

'o«j|*a|i»iPi«l»i 1^’^'i ^j'el'o 'q'ljhj Plwn re=rj ^ 

I PiPiRj4il*i 1®®Gr ’toR ^ rew 'a 
^Iw^Dt ^rc®3r ^ ^ ’^nre i rejnii^f^ re^ rear 

ffeil: i>.0 


rLVWMfil CMAMKnN 



Inl:tkc Tiiaiiiloid 



iBar s SiA 
















































^s?rfir •it'oi *ct^ 1^^rt?r, wit*!! ipt 'Sfw •rt i ^ *ftp*f >5 sn® a4hs 

(%a <tiw I 

I f^NJsT« ^ic5?r c^ «iic8< ■’rtw ’W*? topf «fSi3Rr'*otir 1^ 

wlwu "^Kwj -nuhlfl ^lt*is*15’^ W 'Q ^’8w f^*it^ 'o(h'» 'ai»i'? ^ta c*fs?iT'5S i 

(iiwui ^ ^ 'ailU«^lwl «ttw I <ii BtlvSlii (war ^lw<^iiJt^rc®?r 

c?j& «jicS'Q Pi (I’m cwar ^ "^ 3 iti?Tr i 

»r. aiwi^TOW’iwfrf^PT'^Piifl^ I «5tpmii*r (?^ 

11^ 1^ ajiOT 'jp '»itii9**f ^ ^rlt® '®nr '^ic® •I'^t'o *nBr i 

»i^ <MM5l cwar ai «rl'S|ii 7f<ipit»tii«it< I 

>i.8 *|iR plw<l OTK-^jrf& (Troubles of Gudgeon Pin): 

’jwM ftwn eWT^ R»^ til*!-aril* n eif^^Rr priT ^t*i|; 

’Mi^W j a) wri'ols iip(Dn cwar ^ Rt*® 'Qit-*il»ilfl 

fm >l|ii||(^fi'9- ^ I ajirsl^^ tPtl ^ ^ ^ I ^ 

»iI5<p'o|m waw e^t«|st'i*it'o| n twit's ^ I 

<<. WW *|8R 1^! OTR:?T6W 

'a^-’TW? cwm ’5iw<i/c^i*Tf (?rfl?rRr 'uiot '»p"^ 

<fiw, ^ ^nnr *f?r ♦I'br 1^ 4 wr 

^ iic^ I <£|P5 ^fiR smm 'mt ^ i 

^l^pr t^: *1^ •a.QwHwil '“I'Jilw ’fBK ^ 

^Rp# « ^icsM^ ^ips^r -irwj ^ 

^®C!R W5^ 'ifivM'e I 

•RR PiHW ‘WTC'Rr iSrCSC^ I '*yiPl'(. 'STRIW fsCiT t^CS Hew 

1^'apBR^ I (If »ii^1^-<ii^-fi?iiRi^^^ w?i»r ’Rft'Pipt 

aipr ’®lw* •jjStVS I a| *N51^ »)<i*ilBtPi'o ^wi t’iQ'i T^Qt^I^vaRT 'si'oh Pf^ 

Ptir I wf ^ nt 'ai^iy?i wlb*i ^Rti® %?r >riaiit49'«> ^5ic*f i ai 

'55' I 

'^. ’l*Rl^'UFN'^inr^t«5ts 'a«W^I*r*l Igl^ 'OI'^?(,l?l ’BSTR *R *tW^ 

*t^ I arsp5R^’®t*f« ^ ejwM ws’’iw ^ 
t*i*i ^^*1 C’ow ^ I 'oR^Rr n f*l^*ic^ *I'8M 

iRt ^ I 






i'JjV 




i I <p|(.»(^fui^ iitvsii 5||'St4 c^? 

^ 11^ ’®lf^ '#t?IiC*f <|4'l W^n>K ^ ^ ? 

aftf 

i I «t®Rl^W5i -fN « fiHiilet^ijval (?r«r I 

if&jaRT'sjWJCsr (?r*(l« i 

o I 'S RslR?, C*tt®Tt 'S «iMlc,‘il5i c.'vU'i R^'o I 

8 I I 













^ ^ ^ I 1^ c^nw 'siw^iji 

C5rc?iw?r f^jt'sn I sSRf <flw sfnnni c^d? ^w 

^ttw I '9K ^1^ 'aiHlilH, c"'t*ft»r 'a|Jt*H11^ 

PiJ*i Rch ^1 ^ I 

^^*11%^ %*155RI ^^C“f Pl4lf3'® ’i^llc'il I 

*Bm^<srsw >iw l^iPi^w 

'QTI1»r C^ 'aiT-^?T*lT 9|«1j| ^sbt ^nw: 

's PiQ^b i a ^ ^ 

•^•1 fiiWW <p|*if I RksH PI'^‘1 'if'B '6 PiPiwIs 

'flfllW^ ^^l,'8*Mi(,lll CTW "SW I '*rt^ 

CT*twt Rcj*! c*l1^ ’IJt’T ^fsR 

4Mlnt<95.W Pl^ ^t'® •Tt ’Hw I (ifBt R^*! '6 PiPiwIn 'SSlW?T 
"siWT 1*iPi<i ^jPiw ^lsf I isfc® 'oiw®! I^'s ^ttw i 
•fmim ^inroew ittm 1^ ^ ^mpr «fiw i 

R55w< Pij|»ll^w RPi'tolii 'e^itw?f 'aiRR'» '*if^/'aic?i*iw Pit 

I <i| «p|<lt*l 4W C#*I1^ ^'S ^ ^ vftw I 

1^ CCTtBT c^ RRt %>rc^ ^ w 

CCTlW ^5l<^ ^ ^ «rt®«3lt*f ^ I Rt^lHt«fiI *RI 
^5^T*FT CB^TCS C^ RHc^ Oooo 1^ PTS 8000 1^ OTS 

* 1 ^ ^*wiit ^ *mr I til 'ifiwPi'* « 

*lR«ltfi,'a R'^'iw 'bIs?|'o|I^ itSt ^5C5r I 5 ><iH» 1 W'dW'fl <fl 
m >8 ^ Rfl3=T 1%5?RI ^lT«OPt ^ 

BrjIww'SPT'^n? I 



^ . ^ Lnck In]{ groove 


Valve. 

fSar: 



Rar t 



JoMrnals -- 


Carnshnft. 


Raf 8 >'^.'8 


tdRRttW 

^J^^jGK§WC^§*Rr1®f%'^a!W1=?^1^«PFt?r I^S 

1^ (Compression Ring) 

’•T.^TOPtRi (Oil Ring) 


(Plain Ring) 



'aicBlCTl 16 «-J^, w-io^r caH 



















































’*f. (Entemally lecessed Ring) 

*t. (Intemally Ring) 

tSjT*!!? 1^ (Tepered Ring) 

»lilST« *1^1^ ^S*Rr I 

^ Wll»r (Butt/Straig^t cut oil Ring) 

«r. 'amm/ ^ (Angle/Chamfered 

slot oil Ring) 

*f. ^ ^^5»r (Lap cut oil Ring) 

fihCCW 

^nre«M!T teRf Pp^WRT ®*fi3Rf 4^® «ltW I ^f«?Rr 

^»iwdH*i 15'^ ^ ’bH t*R* ^1 I '^wtlRf lifBt C3t *^^lR.'o •^w i 

'Sf’IK wl<5fc^’0t ’ilH 4tw*f ^voaiR *|)»I||I»I5'» ’IjI'I ^IRu ^0^ ^tu I 

^ ^nro8f«PT f^^SWiT ^ "SC® <l»flWl «I1W I 1%d5?r ^*RI '^P® 

®W ^*ilwt<i ®3r I aWsi ^>ite^-li ■ 55 ® | ^njc 8 t»fsT ^Rs <mc*I '8 

fi'SlfllS ®T e^i^wK ■^CS I ’T’n^ *frf ^*(ni*n5 Pl^ 'Q«lt*HI ■’f<"’K4 4Wf& dS^TlPT 'ai^^h 

^5d I 'aiw^ CVW fi'alil ’^*1181^ l^d^oo "^ssrosp^ t5*1»1*i I 

Wt ^ ^ ^ 4 ^>|{ff|«|*| 1%!Str Pl4W «nRt ^ RIW 

»<|<nil^l3'8' alslRw I ^ «p*iwH*i 1^ 'WV ^ ^ <1JM 

?f!Jr ®T "^iPT '4i®flW Pf.Pf./ o.(to 15|[.fst./ o.‘Wt 13|[.fsty ^ ISf.Pf./ i 

'ei®Rr -nRt»w ^ pP^M^ 4fRr I <^1 C^CJT 

PiPiwImki «I1W 1 

^aiai»r % ; 4| isfivDs Pi’UW'fl Pcrt Pw % 

«I|»W ^>llwl «ltw I 4Rsf& ^IflBrPk ^ 1^ 

CTiwt cwr^'sroi'rPx'o ^ i^ra®T 
1^ PrtSi^ <Q5t»r 

^ I 4i5t Pt^ « Pi^ 

^ln RRcs ^ '0(ta*i'6 a^Th 1 ^ 

’«rBI»T % PlPl®t?il 'QHT'T %>f'^Cll siMtPiR^i 'arow P[C9 
®riw I iff® «icti*i aFPtt 1 %^ « ^ ^ <115^ I ■^* 1 ^ 

«tW5 ^5(1551 'm 

1^1 ^ I 4raT*tl®Pr ’•tw flspr Pd? ^Pf ^ i ajsiHiwh P^ 

GKpfRf ^ ^ pMttr 4Rr ®ic5»f PiPrt.«caFPtt'^’i^ ^ *fRr i^c5»fP«j?Rr^<itw 14i 

^ 'a|tfl*MlP.® ^ 'QtltWRf iflW P^ C*re® *l1cr 41^’Pcwr^lPwi^’RRRfpM^ 

I 4| td^l’6 ^^SJtPT ^ Gl^ PPP P?, 4Rt 9(15 tioR ^1^ ^fiRPt 

^®P PfJtRf <lP^C5 ^<l?t '0 ^ 'o(ht^ I ^ '>lC 8 (£Rf*ft®Rr p5?l^ Pf^ P^ Pt «|P 
®P ■'iRtBfR '’RE^W H'lpl C^Pt 9 *P'*i**) I 9 *»)(fl 4 "t*i P^SSRT *BP 'Q *fP*rtC*f 'o'slo '^Rcsra 'o|t<i«i 






Paf: i^.8 

























































I -«W ^^ORsICw -WW ^ I 

>^.8 

%jr PisIsh fituM »K.wi'*i^i«'i)*i ^i^flH wf 

^1 ^t»l|s 

1M5ST fihlBBr «UI*I *f*4*\: ^ »IJM «!|«'«4M<^‘»1t‘W RRnfl Wl'SlW-^ 

«fppRr «?f^ I Pl*l5*l PlPl'8»M (l»R»Pl '6 R14|5| liRT ^RpilR^'SPO^ICT GIW 

^PW »iRf'JlPff CT PlPl'8»lttM ^ ^JPT GIW Rtm >I»IWMW 

c»lw^ «liM i croi I*p6m^ mW 1^ Rww 

fWsT 4|iBfl5 ^ CTOT *tlGr I «ITM Pl4iR'» "snaiRt ^ "^IW R<. ’papflR^ ^ otw 1^ 

PiPl'&lW ^il5^ WPT^1% 44W *llC?r l^fR?r1^*llH i »U44K ’BH 'aW"U^ 

■sflarRf "siwi *<1^1 SIS'* I PiPiibM ^rPr« ^fiR otot afiw l^**! <tlw 

®nr *IJM «fl?r *fi?r 'awii^ Pistn ^'s^ p|5l»*i 

"•t. P|sft«1 »)W*I’8 *)M*IH'8|: >iy(,MW^ ^ 'SMll^ «|WJ4l5 ■afW R31*l‘*l ^OT 

(fllf OTW C»lW^^>s^ (iW’IlWW C’lW, PT Pl*l5*l ^ ^WA)WM 
'aiWMl RwMI 4.^ l^^%«^'"»ll'8f^^*NJT'^>HI«fl Hlfll Wl*! »(lwf 

*iRn>fir ^?iOT ^ I a|TOR«1&1^'«firR'8F^ 

■niS^pwlw ^PT1^ ^ RF^ ^ R-^1 R<. afOT 
^*?iw ^ I p|3®*i Hk ^W*T ^?iw ^ I P|55 *i Hk 

aifl|i>||'<b|<| PPiJH V'* % 1*IC'* '®(MR i*l’®'l % 

wapnfir Rt?i^ l5i1S|«iaw ajm 

W I 

«r. "W RM aiwai ^ 

1^ ^ awlR^ 'W RPf> ^IPR RtP* Rl arar*f|®Rf a^r 

^RPIll’Nff '^f*PT «Muo ^ I (sj»|-»f|wlwra *tlPt ’’I** 

^l'8«Tl R<t«'arprRp|^at«i>rxi^^‘^^ 'ipftaiiaRmrxi^ 

^*Ct, I *Rf^ *flW Rflir ’»lWRf PfP, allSHIIII ^f*R ^Bf, ^ *RR^ 

’*Kraipn'e »fl aiQhiilii xf*PT Rl 1!W*T ^?IOT ^ i ai etl'Sln «(« RPfr ^ni»r ’a(lHWl«l 

■n^lR^p ^)<iRi'o I 

*llV» GMllWl »t'*^f's|: PI’ShR^ a^w'^M*T^1 vi,a^wajBt^ 1^■??[ i^ 
GhiIw«i i^l?i*t afBta^iffl?r§*iBr%5 otIpt i wr 

Pl4 ^8?rBl <I1P* I 'aiMHi *lft'l> Q‘lllWI*l PIUS'S ^ m^Pl ajUf ^IW ii|4|*IH^H afws 

^iW^'^pr m«pw aw. atcalpw 'QSIprt •ifiiwsfl' i ■»lG»lH*it'Bl ’lH’r &i<lcsi»i 

I f»l^%a^w ^'5jc® falPft^ aw'?^ *IW'5M ajniW ^ript 

f&'aw 'aiWI ^4, &IIIMR R»||H *1^ 4^1 "^JTI 

8. 1%^^!MsT ^IPT *n*l^ *|«^'*|: 1*r^ a^ f]MsT ^ ^*PIRIPI % 

arapiw^ ^?IOT^ I R^lw CBW*l1>8?l1?r’Bll-W ««llw I % aK® 1^1^ 

IWBRT wh *fM w^tsw Rw '"ih wh *IM Rtw Rw •tiR'W ®t i ai wor 

^ilpRrlroiRratRpf® CT wipft w *tlBr; 










































- 'aiiSUJiiXto ^ %5?r 1^ (3rc«r i 

- c55r’srRf(-)^«fc?Rf1^c^ circ*tt^‘?5*PT i 

- aFPK<ii^%5?r1^wciw1^'^t*PT I 

-^!«(B[ iW5 PitMil^c^ ero*t1?Kff*PT I 




Four-stroke Olio Engine 



« I P|3l»»l ^ 1^ «I1W? 

e I ’arapt Iassiri t 

«»i^ai»r#iiraRr^^*t?r^^? 

^ I 1^ St'li'l'® *P'® 'Q ^ 


) ii 

^ I I5's,t<ni wlRfi*uH ^ I 

o I ^"4^1 I 

8 I c¥*rRi 1%wni c^t“i*r ^'C*ii ^ I 


i I 1%?E5^ fi|{.ii|8t^i|VBi ■^JT^ ^ I 

^ I I^^IRT (?!tf*tft*0PT ^ISr*f ^*5 I 

O I Pl-^1<iRr 1% % ^ I 



(HI 


w ^srfif ii)ir'*rc®T ■'rs ^ ^'srwnrHs'srtc^ i <iRr ifl^'siw c^ 

^ ^IW 3 HT^^IW •rt’ltWf I <fl®T’TW1?*l^ 1^5 sT ^ '8 15H ■’RJ^sltt 


t 


: 0 ) 
ftai:>«.i (¥*iariH ^t¥) 


i«.i ^tCSR^^TOB^TlW « «|t«|iBI^I|'a| 

1^ ^l«T '8 «tc?l1w%r®t C*!^ '5jl?lt: 

<p)w<pt5^;^ Pl'^wn ^iW uMliis* "ljl«pw«i ^c?r I 

< i4Bt ’tsBim c$lw^f^C5Br t<Pioajllw15(^’1l^-iW^ i 

»t. iqBt WplC8flC4'I5^, 'Sfim "W^CB^I 1®lw ^ ^ 

'a)l<?lw ^b), ^ ad<)»hiloa <)l(i<p "11^ Rww^ HfilS'o i 

C^IW 'S(»UHJ (,^IW 

l^ili'icsiM^ 1%^ 'flJft-’TPiRr ^tcBf »ii^»ij w c?rc«f 4 

<i»t'«tG^P^'^Gf I 

». {.4>lHl t4>liiMl •«plt»i«pltf«, w, «fl4h ^ 'oit«'i *iRr 1^ 

Rsf C^I^CH C'Rf 'iRl *j]SC‘^*iW »IW»U ^ I 

■ 5 . >ic4l*l(5 4lW4l5^ ^feiPW ^*llf^ ^ii^w c#ro8nc^^ ctW « >il^l<i PiftPRi 

"lRft'9 ^Hlwfii’a I 


^pkwIU'iWt'sQii C^dT vSRT fiwB*)! (ffC^tBwSfT^^ *IW^ ■»p*<'ohHfl 

twR '^(•'8 ^ I (iflJt (si'^IU ^3rt?*t Rwi>*(I twR ^?tOT^PT 

)£f5t 'o(^"|j^ ^cw I ’^'o<ik ilw FiRt's 'aiR'Tl’?^ ^Icfi^Iwn ■s'b^ cwm'^Ri '6®t*r^ 

^j|*i4i FtJwo t'il? I tfj&t 'O'tl'wpRr R^ Rw “t's* c<iR R*s 'g^pt ^*1^1 ■vIcH'^Rk. 
c^tar^«IT^'©*IT®*f’i^ I 

i«.o ^reB?r «W?iw*t 

?TO?r c^iRwil wISk wRr^*Rf^^i^s 

^ Rita'S* ^1 ^ 

- *|Bf^RpW5RiPitc*t5^*Ri1«l%'^1^a|^ I'^s 

’t^Ff RsT '8 n«t«p '^RlT '^; 

« 4lW^I5l <'!»W ^ "^Rlt 
»f. «t^R®T« 

- ^it*i^n»»; ntw^i wlJ»Iti;'o(l^Rs TS*l?r1%l%^*C5! 

HWf 











































«ici>rc5riil5^^ 




- RiiiR?, I 

'aRtuB Rt.’j’® R^ilffl?, 

'^t. 

iva.S 4lW4(^?. ilUSil 

PiCI) ‘PIc*h<pI^s iJC® Rl«*j C^'QUl ^Wl: 

i. C^ ^ 'STlM^ (Cap bolt nut lock washer) 

Cap Bolt Nut 

«. Cap 

8. Big and Bearing 
(t. Torgue and Groove 
Cap Bolt 

‘t. Small end bush/gudgeon pin bush 
br. Oil hole/Passages 
«!•. Hole of gudgeon pin/Small end 
5o. Assembled 

ii. Big end 

Htwn C^fl^-urlwil f^RIt 'Q «|PbQi>5ll : 

'Q 'siw'si 2|f%faRrf '^fsrT: 

’wajtflt %l1l^ ^ ^'STTI? ^ '®C? ^ filfaRim 

^^5^ ■5^r 11^ ^ 

^ ^ ©im csnte© -jra?^ 'wm 'sic*u 

^ ifhr I '5^ ■*ubpc5g ^ 

^ I «ii '$i®r5if^ wf(sm ’il?^ ^ 

SB'S I 'SC^ t£| f»PWl '3R’*U »tC*1 ^NC® RW <|Pt i£|»)l?^ '“)j|«piJ'Q "spil 

^ I iFjTs;'^ w 

^ I oA<t ■5P5 iA<t R1^. ^srt^ 

2r %to i 

’*1. t^ltJ sTfro tiRf ’Pi) ®4Mj'o| ! <p|(.*i‘vf5?, ■sic.'B'a t^lU sHo'S'S 'sjlartf^f^^ ’pii C’l(.«i fit'll ^(.<j 
TTiw I •tfsr '^c'5 I >^11§®TT '31*5?^ii) 

^l^olei'il <p|{.»<<pfi5?. SftCS?f I (i)'® ■<p|(.'i<pf5?, ^ 

<I>l<’‘Mra^l ■<!.RirwliI ©imt ^ I Wit. ^ Rlt®f ^ ^ ’Ttc^ 

©f?RT 15131^ ’IT^ I 

Pi^lR'S RSRI 'a('3<) ^R<5'S»1 I 

5. "iw w: ^rraif®!^ ‘»r?T ©ijrcsfw^ ■^if®3R ?si^«f 

«p|(,»i<?Ii>i cm© ’ItC^ I 








ii| 'tW ■‘pIw^pDi W <p|t»i<pt5>s PlI^'oltiKl ^14^4 'Sift-H|V||'Sl PiPiwI^i 'aila'iJ 

4lW4l^^ ^ 'SliHlIC'l'® W ^ (?l% ■’RltPIt 1^ ^llS4 'SM'iJ^lil ^ 

^SIW I 4|<,C«1 4lW4ll5?, W 4?IU5 ^ I 

«r?l>rt®rt-i'8 

i I f^35c»i<i ^ C4? 

^ I •’tlWt^ c^lC4 Pi*5c*ni wPnajlt4n>?>’*t% 'SK®t 4C^ C4? 

4 I 4ic»i4l^^w^ 

i I <p|t«i«plu)^^re®?r al(.«l'et^«'ol '#t? 

^ I '3T?jPJt’t 'aiyilw <p|t*l<pf5K.W4^2|4l?f '3 

4 l'4tC*l4f5^W^'^^R?^^C?r *tt^? 

4H|51*I4 «t!t 

^ I <p|(,*(«p|i>^?ro5?'4t^ '9 %CP|^4?r I 

^ I 4lW4ll><^JC®?r a|4Mt'»ii 4^1 I 
« I 41 W4l^l ’STSS*!? ^ OT«f I 

8 I <pl(.i<p|i»?,5lU5tT Rf^ f515r'o4C?r I 

(t I ^|c.«l^lu?, 3 f 1^ '8 a:jlw<p|<i »(.»]^ I 












Crank Shaft 


>8.> *JK^ -iJliwlBfl #H» (Function of Crank Shaft) 

i. T!FJH^ "bl^B '*l’1"ll^'^ wf5|uilw(6^ «l1% « *11^ 'SfWJW 

I 

f^t^, 4 Iw«^I5< w « >iRt«5^ ’tJl’wB^r ^ ^- 

apt?? ^sotcw ^ I Tg^ ^ 

§*Rr QmiI 'a(^nl<i iii*)l^’9 •‘lJl''<l‘t5 I 

«. BiHIRh ^ ^ ’fes ^Sli*f1«lw 1?!CW lrt«OW, liRTfSV 

^ifaRs '^irthaR's ^ 'si^^HI ^fanH *WI^ Rt^few ^ i 

8, iiRl^ “ljlv'5, ^lt*i^li»^ 5ic'8<i 8tW wPiw^lwltt^ ’ll^, ^Brc*f wl&vj^lt'il 

»lRtO* ^I'sQ^ IIK^ Ifl CTt5?tWT ’tf^ ■aWT?^ iJl*H» ^dfRH <lR>W "BSTC® >j1«.Wj ^ *11(^4 

" 1 % f^WM *lRf^ I 

<t. ■5^*iif^ %»rpr I ■'W^ ^ ^nwr %5iw csRlcaiJ, *IT*M, 

♦tlf^ 'Q^t^sBCRT^M Wt^ »ll*l(.« 1 



tfspw ^il^l^u^lll ^RohnU ^ ^ i <ii 

■■if^ I’liBf csflc^ o »ihjt»i hmK^s* "IjI«p 5 ^sjTsr-’iJl^, '^ri^t, 

ftof^RSUii, *n*»f, »!# «ail45M< ’i3l?r csjPr wPigi i 

^8A^9Rti^^iri^!R$ir at^WcoH of Crank Shaft) 

Rc5iiI^jT’^''W^Fc5?r'?;«U al<p|sc'o»t/G3R(.«w<i Ru'bH^ '5cfl^ '^'^iPlT: 

- ^*t? : 

’<(0 “bi<i*t 







't. "(ra ■lil*P^-«l sd'Jifl “iJl^di iiMlw 'aw® « atl^*l®w1w if iW ^ ^nr 

OTSfll Hj'^Ibot ttt'^lwl Wl I 
- Vil li1% wi j 

1^ ®rl#i ^ iTOlw’lil^ 

4. I 



16® s iS.^ ''lOTT iWlW 

- Rtfl ^Iw^Itu nuBfl fe^hi lift ; 

ai^kllS ’KiMW JHltit Pl*l RRt *)iw I 

< Cit1'|?l +IW+l6^1®’KCTt*t^Wl*il JHlW *61^1* (lft-1S|^^liR) I 

- i^wfl %-M ^*ll1%>(%^nr: 

^I'w uwKt "f*l*rB 
’'l‘. n(S!y ^|a Mwl^ “blV5 



- nwjiywfl R*vM ®r <WfW "W^dBn liloBN l6*Rr 1^ ; 

(iRf RPli wti^ "LiVt 
4. ^ 'ilBt RW 
*r. 

■pfir 'Sm RiPfi *iHiw "iJUfi* 


®(!S|«iliIf»-^, w->o® qSR 









fSai s >8.8 ■tll’fU 


>8.0 <rl^ (Materials of Crank Shaft) 

• JWll^ «H>Plo ^J»r (Carbon steel) 13®®r (Alloy 

steel) ^ laitTO I W <H T»nW mia«»T WHf*ltll»l ^Jl^RCSsnsr (Nickel 

chromium molydenum) «irf3 I 

• '8|MH wlwl C^lwl 'SIHMH ^ ^ «tt^ I ^ 

'ailmit'in *ilo<l'91^W*I wa>lRal*( *(Pi^t'8»!k»i5i ^KplsH I *Rr <ac^ 

■i»>4<t“tn ^ efcam *tuf i ctH^i 

*i^“I ^I ^Iw> I 

>8.0 rfwK't "llt^cP^I ^ (Name of different parts of Crank Shaft) 

>. VJH, OlrfBTsr *ft**i o ^SPUHI'StHi fiRSTl^^Nr^*!!^ <^13^ 

^iTWf «tlW I 

<*}K4 * 



tfej: >8.(t 3HtW “Ul*fd5« RIoij 'st^ 


o, ’8CSW s ■WvdJ^ ’Brl^'l*1 'Q'aRT?^f^'’TV*H*t4ll) i 

8. *fW ’o|'fl»ll*l)'a| I (flC® 

WlW *IP5 I OC^ \a(R\oi«i>j(,*| ORf^ 'qw'iw 'Sl^ 

'awl'ViCSR ^ I 


































PR : 5ltvsn '3FJt^ 'l(.^ ^jRT I 

Plf*l®lw5l ^■^IJliT ^T5PR?|J^ ‘2FJT?^ lii^fu IFJt^ "ijl^PW 11^ Wl® 1^TrtfWtJ?R ^TRJCTT 
^'9> ■^l '5^ I 

’5*. wK^ Sfl^H ' R?)lR?, 'Q RsilR?. '^Rl "“IJI^ stKNo^p gt^ RW R'ClR'o 

‘PW ?lHt '5^ I <iRr ^IWT CSjC^^ WJT?^ “Ijt<pw '1|«i I 

H. «(cg*i : C*;^ RiilR^tiig ^ 'a((.?i"i ii| ’Ijlo^c'stg 'sjtWIPltig <i|f& 

^sRf R’MW ^C?r I ii|1^ ^-^^Jt®-R?llR?E^ ii| «algc«p^ I 

V. i 2|105 til ||*t^ ^icg» I liwK^ 

»iai'o|(,'n 'Q ■»ir»t'8 '*fNro'a '55® RRRj I 'sftWf 4*JK^ *(lfai«i> *1% <(lXw 

»igggk'5?f *|Ri>|R|\ 8 i 




i. “Ijku “list's ^•il'aR'B ?scw? 

^,. ^•iw^pIu'o '3BtJ^ 'aiilt’r'n '^f 
«, '3Bk^ '“ITP^ t®R?r c»r«f i 

i. v5(.^<^ I 

^2FIt^ “Ijl^poJg 8ppRlC®*T w(.»]«!f ^ I 
i«wl?^ “bl^w ^ tiiHI t'oR '^? 

8. Hj|<pwg C5R I 

(t. wrf^^'ijl^pw I 

i. Hj|*P(5g R^'s I 

3RTt^ “IjWtiJg aRsRCSJT R^ ^ I 
o. “Ijl^pwg baR^ ^ C^ I 

8. f5i2pRT2HTt;^’*l3RR^RR^'3f^*RRR^^?R^ I 









Cam Shaft 


Uivd^ <V|V (Fimction of Com Shaft) 

tlftfwr ^PT *1JW^ •ifilWW'* ^ I 

silS^ tfl ^51^ ^ivdrfl TOft «iHilw^fl^4ciic^ I 

^Jlvls CT OT »1**I|J "TOT 'ttw 1^ <ili5 

’V. tirf^ '^il’r MJivuJfl 'a(4'1li» ^pr 'ol^'a wi^lfiwiw *lffiTs1*Rt ^pt i<w^ 

fPmww I 

uartfr TET ^pi*r •ti«iw *1^51^ ^ o«*mi #t® 13|i?few ^IIft t@wipw ^ ’i**!? 

*ll^^U I 

*r. <sifl» c< 1 ^ 3 Sl*^^^i^P 1 ^ <ii 13 r*iM^iaOT*i^fii^ 

*ll^^J "VPT I 



(wi s i^.S "IjWI* 


c^$l*i ^1iicH4 ^iRI&l*nl ^*pr "vtl^TOPr P^PlslM *il^nlc*l 

«. n# l^intPRT Tirtjpr tem tftpw ^JtosWr *rMOT« ^fi6i*ni ^pt, wpiot, 
I^f^oicf), “"tftafmw 'WP* I 


/Timing belt 


Camshafts 


imim 4^4—-VaJves 



Ctariksh;ei'L 


ffer; ^jN ’^JtVfr ^Pi ■’fl'H ^OT*r 'il'H ^ fiPSjR®®^ HiS&H'il rfM*r 

























(DUrerent Farti of Cam Shaft) 




Cam Meanings 


earn Searing journals 


^Tuning Chain 
and Sprocket 


Cam Lobes 

Cam from V8 engine 


ffeir! >e.S -UItU 'i 


15iw^3Pr Rf&ii «i ^wi: 

(Cama) i ^ ^JUPI^ ^ 

■‘ijpite TO I «iwr ^ranr, oi^iPto^ ’Rmwin 1^ 

dSn^lwfl ^idSv «^Wwu *(Wf%cT 

OTl ITOBI+JICTHI 'SlM'iW< *Bf PsjW'd I 

ii) (EccentricCamO * ^ ^rt*F *1i1^dNi "^iW c<lw '■il^lWa 

ifllSl »HW<K I 

<0 ’^Jl'rt' ^rtW (Cam Shaft Joumala) * 1^Jit1?l<swi ^Ww5 
^tiR'aw3r'siwj%<(f^,^nEw^ow*iTi^^wiwTOPfe'5!w *iiR i 
^ Piflia (Cama) * «fl Wflifl 1W ftPSlRttlSIfl « ^ ♦ft^ ^iPblPl's ^ 

HP&iP* ^*11^ I '3(H '■(CHI *fI^T <fl 1^1515 HflBilft'# 

^3F ^Qt<aiwfl ^1*1 ^nr i 
a) (Bore Plug) : ^tiw at^A ftw 

CT TfiSlOT ^rtn ^ ^ TOJ ^iMfir 

R ’^31 ^TfW^tW RW AM I 'flit' 

^rta" "fjl^dla c!|/9icfl>i tW i 

(Thnist Waoher) t edit ^ 

’Ttw "IRifiPi* I 'vft^ ’T^'i' ^<eH 

UftPiE, Pftru^c^iwdJfl Push ^ 

Wll*ta RI>)DB tllfft lilt "Ij |<rt W RW VTiml I 

PlVpr (Timiiig Chafn/Iliiiiiig gear) * 4 C6^ ^ PlVlCM 
'wr ^ i cs^?t 

'aiNRfiB wlw *JlOT ^ ^lOTT i."eJIw'C ^JPT 

’"iTWdR «flOT TO fta^ ■^IPT a ^IWHI CTjlWdlt TO^ TO I ^ PllflHM ’RPlP 
’»j<pTO *n TOi^ "^dt, ^ TOT <<1^ 'vtTO' nHi^ "iji^fdia Piflrt ’?!w ’^jpr ■lilvdtfl Piurt 


THRUST WASHER 



THicuhtss 

18^ 







^5^ I lifC'Rr "SWI 'srt^ 'a(ymH ^sifT >£fc^ «P5l(.'o I voKc.®! 

■«?) (Bolt and Washer) : 'TO *ITPPtB<i sim <£\ « 'mm 

Gsrt^^ / f?i?ii«c<p 'oittfs>ic»ii I 

iff^.0 ^rPr »wH c*fl^-apfl» 'S ed^^Rr (Probable troubles and their 

remedy of Cam Shaft) 

WW-‘*rlw '8 '^Br ^1 '^jWT • 

'^. ■^JTst (Misalingnment of Cam Shaft) : 

ww^sTC*!^ ^ «tiwr, 'm efc'sj^ w-^iRet^i « ^raT?p^ c»ii*iwi*i 

cff<t1^, liT^ RiflQ?, 'tttvgi'sil'^ I 1%-sw^ ^sc?r, 

wlfiH R^Vi <p<it'o I CStfBI ’^l^(.<u 

wlc.'ll c.'S’lt'^l c^dj •»i(S^>o| '3()«m*i I ■*lR^'o»i ■^>5i(.'o I 


Exhaust Camshaft Intake Camshaft 



« Rd 19^1111 »(|tq|fiR'8» (Worn Jouranal and Bearing) : 

•’il'o|R«p R«it»)5i <ilt«p ^jpt& ^"Jt "sw bT I *(|ih|R>R'9» 

^ I ^sre?i5T cspm ^ c*t^ I R?i1% « efi-dw^ 

'Sfiisis-Ki^'b -sntcaptR^ m ^sirsBr Rin9«pRf 

JaRPf^ ?SC5 '9 «|WietW ^ I *|9^ 

>.'4,^ 1^. R. c<il*f '»p?i ^c«i, “IJI^^ 's(^*U <i»5ic'o I 

•r. ^^TttsRr m (Worn Cam) : ’wm ^ '^sR i 

'srtajlfsR^ m ^ cddr 'aij|'b«i|5iJc>n^<i ftsit 

'a|)i( wlc.'il R^w BT I 

'^. ^arai^ *ft»»r /MlfW^ *|fi|b|R|V4 l^rnitsw iiMIf^R'S* m (Worn-out oil 
pump/distributor driver gear) : ’T?iC«lT’t 'il (»l«ku« 15>«ikn*i wiRT 
o.o:><\\y fsr. 15r. o.o« isr. I^bbt -swwbu i f^m c<iw «jm ^ 

I ■sriaiBi wPt^w t^bf^RSBu sgi%s?T R?f®t 






^ 0 ^ I ■'llS'^ ^l4^lI5'o|?l ai'li <ia|t?*t I lil o^WI'Q <Pjl*J 

R<P5| ’^1(.<P •Tt I 

«. »(|<nl(^Q'e» ^Jt>r HjI^U c?t (Excessive and play of the cam shaft) : 

C?f5 C’iCi*! C^T?r ?IWQ ^t?l C’lO"! <Pj|*l 

wBi ■sgwt’t *ftir I ^ •^'^ibv^lc-^ ^siTt^ csf ^ I <iro 's 

l^rasRSU^i c^cg c’tl^iwW (Tnr i ^*11^ ^Qblni 

wPl "gg I ig»)'oN'!(.l^i s|l^(.?f5's cgfg ?fT*t ^t5^'0’i’^4<p, si^tH <p<il 

^sul^ c?r ?Ri ^?It 'wg I 

"F. ^JlW »||«g|(^9«' (Worn ecentric cam) : •gg 'snmlt^#^ tiller 

*tfgi>l®Rl?r Ryi'oi gjcg i «ialt?*t i <g*('©N?(l?i 

(gf& ^pcg <gt»iinj<p ■^5jTsf Sfb^ I 




i. ^fwc»151 <P)I»I ■*^j|<PU ^'o|<.<l *|I5 d|Pi© "5^? 

WJT^ ""Ut^FCBg '§ei*il«i 'gs^? 

'8. ^<1 'OH.'SI*! eg* <P(.5I ? 

8. eg* <pjN •I'^pio'^i ■gseg? 

(t. <Pjl»l "1 jI«pc!5<i "g*^ <qhj'o|^»i«p 

i. ^gsM 'tJlg'eG^i ^ 'Q aiegiet^^j^i e®rg i 

■*tjT*pcBg ^ (?rg i 

'8. ■•ijT^peBg I 

8, "gsjTH ■“ijl^peBg ^*retgT ? 

i, ^jl*( “i)l<PC.'55l ■‘pI®! ^51 I 

^JTst •bl^pw'S] RR)^ ^sspgg '5?tsj- R^'o "gsg i 
«. ^jfsr ■*ljl<p(.'i>5i e*Tl^-3Ff& 'Q 2tf^g*rg R^^s ^ i 










i'b.i « m\K "iTt^ / t'SllWtU^ slwlMlil^l (Necessity of cam and crank 
shaft gear and sprocket) 


i. ^ ^ <n ^ (TstiCT^ ^ c’tw *!tn?p i ^ 

■»tJl^p^ ii| iil 1 ^ ’IM/fw ’tM 'Q «IC?I *1 I 

'^w ^iRPit f’lidV c* 2 ftw& ^®rf ' 5 pr I 

«. '^JN ■*Ut^ ^fSFPRJ ’‘ITPRS? 'aiHl^vs ^ I ^ ii|W? ^siapft^s Tsr^ft?, 

^ T2m«^ %m/c’?ft^ 

^ I 


8. -apir?;^ ‘Ui^tiJ^i ^ 'siH'i'w <?r«ti??T -iR# *ii^w ^ (tt ■w ^ 

“lj|«p'5 'aihl^'o ^ ^»l(.'5<p 'Q '9|®l'9'»1\RC,<P '^C3 0«n®Tt 'Q ^ '^tW ’’P^ 


4 W I 



fS3I i^b.i 4JN 'Q 'SFIt^^ '*ij|^'5 ’PUfl^ 


^sm « ^tm/(.*V\\L^CSA ^ia[*n^ (Cam and Crank Shaft Gear/ 

Sprocket Ratio) 

i. t^viivs ^5ji?r nfji^ ^e 31^ gtf^ 'ii'^ 

'o|Hf«'a ^ I ki|*j|S^ "“Ijl^Ptf >i| C^CS 'a||^f®'o ^ 5 ®T, ^jN ^ 1 ^ 'o(hf«'o I 

1BT«^ ’■ITI^ « ^ ^ ^ i 

■5R ■^TttJRT« ^ ^p5Wf f^ /(72ttt# wn?:^ ^ 

'^. bl^ *il'o RF|5 ^fSFPRf c.’pwi ■»ik^t®l<l ^P^ Gilt'S ni*j|<5* "I)l*p5(.^ ^'^o° 'oiHf^'o ^t'o | 





'aiOSlWli^'o-^ 




^ ^ ^ I (fwit airsj^ « 

(il»|efjv ’o|ej'o(.<p '^SCII C*n®lT 'Q ^ ^ I ^'TfST H)l<pw C^ zju'oj<pf5 ^*11 '^sj^sf 

I '^siTsr "IjI^pu iii<p<ih 'aihf^'o ^jsT <k|(.'oj<pIu c^lW 'Q ^ *rt?r i ^$1^ 

TI^ Hjl«p'3 I>|«1X||>0 ^f«FPT *1^0° 'aihfST'o '5^, '^5^ ^sjtsf »I)I^U>51 '8^}0° ’Sfl^T^^ 

I liRT '5iPTf IBt?^ "I)l<pw5 'X^^I'S 'a(|<|I^'® ^«|5T ^jT*f "l)l<pw *t|<P<lh 'aihl^'o I 

li) 'aiyil'® '^sjtsr HjI^u « SRt?^ Hjktf ■pWC^RT 'ot^’il'o '5f?r I i S ^Jt^f \Q 

n1(.'®« ■’R’URr "blip's f’lTrRr/fTdlwtu^ ipRtir ^sjtsr ■»uf?|5^ f»lin^/c*2|tc^ #8*f 

'Q wPj ^o?i mw I 


i' 5 ».« U|^( 3 | 5 . ^\(.4 h (Necessity of timing mark on 

gear/sproketet) 


- / C*2||(.<pc! 551 liRr 'SIWl^ 2j<a'o<p|5i<p'»1»i 'SlT^ <ii(.<p '^t^pRT*f 

?RTf ^ C5|^ ^ I 

Rf^(.»f"HI 'aiyinH ^CiT til <p(^ <P«G'S ^5^ I 


- (.b^W-sl C^PUS 'aiiUberl-HJM <#« (?R ^scsl U|^f5i< 

f^PT "Tf ^*C?f I 




i. ^fwc'i'Si <pjN '*ljl<i*u f»i«|c>a5) 'il(.'S5i "bl^w Fliilttm 'ilc.'oti 

'^5jTsi “IjI^pu 'aihvoc^ el««ilc,'o tfR# »iIrw»i 

«. ol'Si’qI'o ^tSR (£1^1^ '>iR(.«p»i '»i*Hk ■•qs^it'o 'o(hI«'o 

i. f^mm ^ c^ic^cu^i i 

'5,. ^jN 'Q ^zfjT?^ *bl<pu ^ c*2||{.<p055i 'ail^’ili«<p Whs i 

>. *£1^wnc*t^ *it<^ c^ i 

^.?nl^'a^2RT«^->W^%r^ '£RT altiller^iivsl ’^rPlTt ^ i 

'O. <pj|*i '0 “bl^w ^Iwti R’»ll5'o ^^ThI '^ta i 


^-^8, 'iii'BitvilliJ’o-^, si)>r-io>r (21R 












Fly Wheel 

(Function and necessiiy of Fly Wheel) 

c<lc^< 

csR^ « ^ ^itsir ®tfl«<i(.<ihij 

<il1& t«5lt«)* '"tf^ ''HW1 t’^lw <l^l«K»l : 

- i3if«1'«»|W ^ttP5 ^*Gr; 

- »irai?r ^«i*i ■^c<^lfb'* '^i 

- C’1l'#l *Ij 1^ W5i Rc^i ^fepT b»ilii tTt**] ■H1«i»i ^wt i 

8“ one piece ftyMheel Seeled input »haft 



Heidened starterWetghBlBlbs 
gear 


fSai: 



’«[. ^ ^ l^iiaicHti c^war tsp^ ^ I (?nH WiiPra ^ 

\*lv^w ^SCS C^ OTC® pp# 'SiMviH dfSt «|(^^'* 'SiKRT 

c>^ -sr^-^jc® itrBT «i(^R'o i ’rt^'^rsnsT 

'9 RtiaiH I 







ibrn 


*r. «l 1 % <S!^ f 3 *|p|'*l<i C 5 T-t 51 ^ ^t^ns (Slow down period) C^, 

HR»ii ^ift « 

e ^»1 «JtC^ I 

■^. c.»i|Un 'a(H/1*lj "^1^ ^{1»15) ^lR,w« ^t?*f ?Ff5 ^1v5tStt R,i;.»iw 

jpi&w 'G »il^«i) 1 

«. 'aRts^ cJii'Bfl/J^illlt. csrfPcnr ^fSprcv cR^s^t 'siibwm afist®!^ «i 

4 t'*i*ti*i ’^ifG'v t*)!!??! spft '^flT^I'ssrflS ' 5 T”^*| I 

^ffW VWJW 



s jpft ^*1 ^ Pints 

JSA^^^I’RllURr «fni1a?%<5t (Necessity of Fly Wheel Ring Gear): 

iFit ^ t^Rrm ffrs^ ^w?i ww i 'sd'S'Bi^ <»ii4c^ »£rc^ 

^^U!}lP^'*p dlCT^r ^H ^Rll ^Tt'S.'s* OT'S^ ^Iw I FltlW 3P|X ■^tsf ^'e* 

Rtin^i ■'T^n *liitS‘ : 

- »£Rr WlUw^ PiRflWfl ■’TCT ejttllefW ^ ^fSMW ^*C?f I 

- »iRr >fl*uc>i «(lfai^ ■"tf^ 'aiHJ'fl i 

- 'aiw^ cmar liRf i#5«c»it »i?,c»il®tw^ bll*i« ^ i 

-1%^ 1^»^rsr #?!BRr anj ^ ^ i^ 

'ai(,’ 4 % I 

^c*l apf& n (Probable troubles and remedies of Fly 

Wheel) : 




(Defective teeth of the Fly Wheel) : / A 

c?n5c?Bt ^ to 

■5i^0Ttors 

af#sr «RT '‘ftesFS tkam ^ w tpr X 

*5lC^ I (ii^« ^ 

•nr'R^ ^ ^ ^ nil 'sfwc'iv^ / ^^fcQhfc.srx 

■^nn' -sTw ■‘#»K‘ Tipfr w Tswnm c^ i xLj''' 

«a ^ ^ ^ I ^ \ / 

(Back-lash) c=?Cf ^ i wfe®? ^tfwi 

xtm I <« cKWtory‘'D 

- Ipt^ f?,5,C®l‘S 1^ GSPfl^ Rpfuw? ‘*ttc^, 'Slt'^t \ ^ 

WC® *ns}w ^ 

cjtr I '5if%r-‘iiif^1%f»ri to ^ >5^ ^tor i(to“ —"^T''"4s, 

CT3 ^ ^ toT^t 

(Drift punch hammering) j 

tsw^ R^' ■^'St ’*ni' ( ^ >/ 

c^ ■51^ tof ^ I I [i J 

- 'toR! C^TC^rt Rt. ’I^TET® C’fE^Da '*'''*^' ^ 

■‘t^if^ ajtstfr ^! "fe^ I C^ 

‘iijRrcBRrt tof ^ toT*t ^ 

(?T CW[ ■®nRP5 C?IW fStaRT "to SfnjT*f ^5^^ I 

cstl% c^ ^ WS ^rrsm (Larger bolt holes) j iFt^ ^*to ^ ^1%! 
1^ ^^to<r 'Si'ott^ OT 'amf^PtfSat'Vo ct *5^ ^5tc® ^ C^hXfi?IT 

W/(^'^-3«Tw ^ ^ ^ I <a ’sn^tf csto??s5j cs^ ^ ^?jsr i 


^t. ■'SR^ ■JT? (Rough clutch housing) : <^5 RR 

in^tf^R'®' ^ ^ w ^iRrW '6iP^-'S ifrer w >f®^, ■®t^ 
W ‘m^ Wt <f|5t fSp^^ar 'Qisfcaf^ 


^ ■'SWSTRC^# <iifW'*i* ^Sft»? 

(Statically or dynamically unbalanced Fly Wheel) : 
IF# ^sf i£Rf 15 ^ w?*t i5n?F 

4i|ttWC»t-^Jl<^ o <JtWC*Ht M% 

W I CS1?W ^ ^C?I I IF# 

lit^nnaF *r*[t I 


i5a]-i<te! 1^ 



'aiCBlWllUvo-^ 


iVJ6 


i 13Fl^ ^«IM ■*!% »1»^l«Ti ^»ca? 

^i^c'^rnsT R'®ifib'® 

« I ipi^ spiws R,»iic<q "^tw "^c^? 

i I iPl^ ■^5ligf®^ c@i^ I 

^ I «?^(.«ni atWl^f^ToT I 

'S I IFl^ f’!?rfRRT stt?fi^f^t?r®T I 

8 I IFl^ '^’bNj <fl*r5 '3 a|f«^|<i i 

8j^ 

i IIF^ <Pl®t '© fi|wl'sii^«'o| ^j|’«tTf ^ I 

^ I ^ ^??Rr % «jW ler^ «'*l ^TWm ^ I 

'S I jpI^ (irfw 'Q OT*f I 






Valve & Valve Mechanism 


iv.i (?PJst^W3W 

«l(,fl|8t^»l'5l (Necessity of valve 
mechanism) : 

cs)vi%R «aw1^ 
m ^nwr 

fi|wlar^fl'o| *11%*;^'5;a 2 

^fSR 

<aR# "^Rtr ^ 
iJftPl't. fitf% Pil^witiw 

TStarsw ’SIW 

<iRrt?r 

*p^l(.'o e ^tJt^ VRT Re'S 




0 


Valve is lifted 

1 . Cam: £. I'appei: 3 . Valve: 4 . Sp'-ine* 

5. Spring retainer; 6. Valve guide *• Face at 45' 


»fl«E)»U I 


ifeu-iv.i 2 CT^I^WRfSlWJW 
im»rs c4l*iT«(<ii»r 


< <fl e G®tw ^rlcSv 

e 'sijT^rsf^ sij|*f4si^iit4* wwtsr ^ ^ Resr 
Pl'9»DhsK.*q»/<q|'oht<p ^E5 ‘Blc*!« ^IC*! 'aih'a 
:^SC»»af® 711^ dj^ <11'Q?im c?5lc^ 

\5» Rwu *»l^l Re,® 

^ I ^si<^ di *Rar«F®tw 

<i»«i I 



V.nivc inppci 
clearance 

1. Tappet clearance 

2. Tappet 

3. Valve 


2 ^1^ dBcHU 

n. 4 4J41(HI C5|HI? HWiSRr (Tappet clearance) 'striwr^rCSTC^ 'sitwi ^st»r® C'4t*fm 

*|R*)H *i’!3i'*i**l ■^c'o I 

4j4l(,MHM ^ItW ^CtlC*^ | "511*0^51 ^ 

^r*iw*n*lt’^ 's ■^w i 

ivA I'bRH •ft? (Materials of Valve) 2 

i I c^, ^atrwaf^ ^5l*iOT?r C5ire?r ^hui «ti«^ c^ >£!^ 

S'slt*! VlW ^^iLw ^ I VRl*f *£Rr ^14 ^IM Rl* *£1^ «£fflRl 

^ mtilti e(CT*f ■s»wi 1 'oi®j'o ^1^ ■vl4^ ^ OTT-'^uHti RCt«ie ^'oR ^jCtr 
I 






’o 1 *icwn (Types of Value): 

TSt®f^ af^PtsT I ^«tt- 

i I C5i5 ^ 'a«kt.^* 'si'i'q (I Head or over head valvee) 

^ I liPT WW (L Head or side valve) 

« I 'o|si<j (Over head com valve) 

iV.8 'o1"lp6<i mfia^ (Different portions of a valve) : 

®f5rcs^ 1%S(^ «f*{H 

^ ^ ai^ : 

^t®!® R]S (Valve head) 

®t«TC5^ at5tw ®5Sf5 

<s?s ^ ^ I lifSt 

csn®1t^ stKSP ! 

®wc®5l G^, ^*siiBf^ C^ 

apl® ^ItG^P, ^ ®HCo^ 4J cs^i^ « 

c*tf& cfflsrr v3 ^ 

I 

"STtf^ (Margin) s ®j«iw C^C®?! 

«r%irtG^ Trrf^ ^rrc^F i oq wfpR 

®f®5® c^jf^sfc^ aji^l^isRSf ^g 

^ ^ I 'SFtf^T cm w ®i®i® 

n. c=ei^ (Valve Face) : ®!®fusr *£i ’©TO5 ^ 

'S[G®t I ‘flC^ SC^ '®t5T® c<1li5c^ Tfos^ 

®C5t I :^7C^, 65Cff 

^ 5J1R5 I CT 'SRRI C^BF ®t ^«R3H?[ 8'b'^/bi* ^ «ITC^ ( W 

1SE1!R ’©=0'JJ i° ^ I int® ®JtF|ja '3^ I 

R, ®t®j® C=^ (Halve Stem) ; wt®iw« 

'®f^ c^ ^ I tiE^r ®Fg® ^it'^cfi^ 1®®9 tstc^ 

Tfimt «k ®c?r m ^ 

^ *in»T ®r«Np#«t ?5Rt?r i <rt c^^^csr ^ ^ |4i 


®Tc1® C^'IJ 


®t«r!j dhi 


ts— 


fej-^br.S : £?fei C^ftfen^T ^ 




iV.c '4i1*i'44 CT-MtHerCT (Different parts of valve mechanism) 

^51^ tsi'^rt^'Btsi «WP[^ 1^CS|?T sifrs 
«RTC?Rr I >a«csim 1^^ 

toi^ 

IJlPl'sbIil csps^ ’ajiolCSI^ 1Sifl->0 oq 'Q»Wc^«j 
■^I tH fSai c;h^k*<l I f^CJf 

aslc.'oi^pft (.>(«p|I^«nc.*<5l «WtsT «Wr^ *)aik"i‘n^t^'5l 
•TfST '^s?rt ^{."il : 

iJl*i;'5 (Cam shaft) 

% ^^n>W^(Cams) 

»t. cB5*f& (Tappet) 

(Push rod) 

«. 1R*1^ (Rocker arm) 

•UI»^C (Rocker arm shaft) 

^ (Lock nut) 

(Spring lock) 

Rc5hM (Retainer) 

<£j8. ^t»r5 (Valve spring) 

1». (Oil seal) 

i. ^vsjlffl (Intake/Exhaust valve) 

«. ^dSsff?r 
T.^stBTsP^ 

»f, cBc*f5 ^ 

TSf. I 

'c^l^c^vB 4Jl^ "p. Rit5«ilfl 

^^sitspi^ ^ 

*1. 'aqT*f 'aiC?l*1 

'^. WRT 'sqT^f "Ijlvtf ■^. ^*ic5'«p '»|«i'o 

«. <i)3. '0|*1'0 ^'OilR I 

ibr.ijj ^t»ro5?r TfBHi c'tl^-apf& e 2|1%^ (Probable troubles and Remain of valve) : 

P\(.^ 'oHc»« lf*lT 3F1& 'Q apIif'arR'o e|(^Q]Hi| ^RlT RC.«ll s ya--— 

- lire® ®15I® (?pm?m 'a)j|WW4 

*1% I Vilve seal lace ’ ll 

- *r<t« ^ tp^ l|| 'll 

I 'll 

lSai->br.’j» : « C^rtWRT 


Es^cniial part? of » iinglc cylinder cnt«oe 
I. Koclct' 2 . Vai^ spring: i. Push rod 

4. Tappei; 5. Camshaft; 6. Crankshaft; 7. 
valve 










- ■f'Rs '^1% I 

-^f^fc=i?r <»i<'*caiy»i ^ii?rs (?n»f 

®nw I 

'@|«f5 '8 'blri'O Ol 

^ ^ I ^ S'b® C® C^ « 
'»l*l'» WBfW, ^l»JC CSlf^R5T 8ff® 

iSfftJ%^ <9 ^I’srfD ?s?If •ili^'i 

«rfc^ I 

(3te1^V®fT’T '55^ (Valve 

stem stickmg) : 

'o|«l'o "srew 'o|*l'» ^artBc^ / ^jBT 

Tltw 4lRt,«<re® : 


- 'Bl'l'B TI1'Q?rRf I ^ ■■- 

,_ . _» _ Jr , _ II _ TR-iir.‘» : ®l*l® »Ir;® 

- /Pl»T ^3W OTW *tre!r I 

'^: 'o|«i’0 HQh»|<i 'S 

'8|«1'S MRI^W bl*llwl I 

»f. 'a>o|'af^i5/^|Pf^ 'o|«I'o (Over heat/buming valve) s 

T(Qt«q»<.'n»« 'oi'oM ■5?f 

'oH'o ^ ^5jESf ^ I 

: ’ \ 

- «9C® C^S’T ^!C?r 1; 

- C*FBF ®lilWWfl ^jC?r 

- ^i4*i ®rt *#91*1 *fRr 

fi«PW ^ftW^Tt I 

^s|«f >o|"i'«»/^l^ 'ol"i'o (Broken/Bend valve) s 

^pj® OTOB /’tN'IOT® *tfBr I lire® s 

- ^Pl® «t1^ COPT'S#*1101; 

- ^51^ (.»I'®|1^«K.1|4 '»rtW; 

- •‘Mc,'® »rR?r; 

TrarWPRT I ^ C^lCTlfl> ^ CSRTPT® W’JW 

^^e^Rfl■CTC® ♦nw l^WSRST^fMW^.^Pl® CV^It^Stai 'a(\sj'8 ?sc?r I 


'aidaPlIlB'tt-^, J»v-ioV G3R 





%. (Valve deposite) s 

a||iq|i«I5's» ’tt^, "SRPIT 'snrt ■55?r ■feC^Tlt^ ^®!T OTIC'S 

- '9i®j'o c’^ ’IRo'b ^insr, 

- ^i4<p|15'o| ^ '^Iw, 

- ^insr, ^'5Jtf% I 

2(r®^N; mai'oHt^|«i 'o|®j'o <p«i(.®i^ ♦jp'o I 


a4^r*1l->br 


>4)1^ 

i I 'o|oi'» (.ai<i»|Pi'8t'#? 

I c«ii®(i^ ^rsRr ^'olw «p«i(.'o 

« I ^'elw ■*i«lh»i(;?i '*r**rf^ R»0c'® 'oh^ cs|l®rt« 


i I '»|oj'» fi|<|5l^ « ^ "^P 

o I «i«io^\!9 ^ ’oioj'o csj^it^^fcsf^ c®r»f I 

<t I 'o|«j'o (,»I'«p|R'8((.»)?i •'I'ehi iipfS’ 'Q a(t^^s1?PI^ I 
'5» l^5|«T5^^5%I*Jll?’n^CPK I 


i I 'o|«j'o csi^l^sfcsRT fitnrf^i%ii^ teap!^ i 

o I 'oi'j'o (.»('^lPi'8f(.»m "rsNi irlu 'S 'o|5i stf%^st?r R'siR'® '^'Nt | 








wttr 

Valve Tappet A^alve Lifter 


>}».> / «1*l'» Pi^Ulc« (Function and necessity 


of the valve Tappet/Valve lifter) : 

"si^ <1^1 C«M '4lf*i^l 

Ct^'^iWT : 

- <ireT ^^wtcsrt 

csn»nw ^-^501^ T5!^ *itto 
1^ I 'oi«i'o w^iRw*! f&05 ifl 

-<M<ii|.w< IBai «f5fPfe ^iPiT I f&OU 

"^iPTr TSnc*f& / 'oin'o 1 %vbi^ i 

- 'o|»i'o 'SJin'o 

‘fl w «it^ 

1^c?r c^d'iT« 


" Valve mechanism 

i* Cam project Ton 

_ 3 2. Tappet 

[■ 3. Push rod 

I 4. Kocker arm 

B 5. Valve 




- ^5t*f8 P’wURi'ewi t^ivURi ^^RuvCT sif^^^cr i 

- »£Pt C5J5 PiVBM ^ «flW liRt ’RtP# 


^ I 


- -atit rl*l4«»l5 ’SI*!® 1»ps^ «jw w, ®«llv <4 PiivUlu^ ^ *11^ 

RjMW ^llBf I 

- ^I^Ci!»lPl^ ®t*I® 1*i*Pl5lWfl C*Kai <sSt ®1®!® I#!ll«*l 'a|j|'!»'8t|3Hi I 

- »SC® «pjk*«l ’SttjH crc4 wjIHu '0|j|wBf|>fv ^ I vjItHU '0(>|»Bflt'n«i C^CU (£Rf «£| 

wu ^*1) Rw 41 w* I 

- ^1*1® ti*l»f'i»1il « ^RiW iB3lC*f5 I{Ml1W*l RctM RmmI ^ 


^ I 


®1*I® Ujlc*lU /Pw^lSRT «l®1?re®*t (Classification of valve Tappet/lifter) s 





Mechanical valve Tappet/hfter): 

®l*!® C»l4lRBt»IW aW|s|® OT lW& ®M ^ 

(H*1WJ!»y^l^,'!> ®lf(® ® ®l<!® 

*lpnt*R1? iSltc^ / ’Sl'TS 1»P^ 




Hurts ^ «i *R •Ba«w Snrt^lSrrtB 8,.jaA.aTO,»iMvifiw,niWin 

®JltSRf 1^ PICV C*tW, ’P’spTfiH'Bfw® ®ls!® dJWdJ^®!® I 




vsnSiwlII!'*-^ 



^5|1^ C=?csr I 

*ilfai<^'»lw •ifibiPi'* ^ isi®rs 531 c^/Pp^ 

^?IC® '’n?[PlT W I C»l4>lfH®rCT 

<5c*f& 'aiJt'S'iSl^ ■^ilC'Til 8|?in^%P5t «ITW I 


'*f. ^fesglt^ ^5l*p ISiip'BW/ ’5j1t*l& (Hydrolic valve Hfter/Tannet'i 

<fr8T ^01^, "SIWI lifter/Tappet) 

1^ef^ wicv»vb tiffin «JTws I *in«nc95 'siT««inr 

^ ■*’*K I 

*IT«m cstsncs tBC^ 

f^ef<!BRr i5tc*t *fT9i?r1^ci? c*^ot 'ailw <«wt.'»!•!'» 

^ dni I <H at)\S1?| 

Utowt 'afjnsBr r j^ TRim aicnm ^ 

’n I 


tnA>ict 


nUNOEt 


OiMSsembled view of the hydraulic valve lif! 
shown m 


: «j^aiillvi'^ d5c*fDS?r 

'»!*!'» ctTW-apfl> « (Problems and R— in valve ifter) i 

Rmn -^D5il»5i 'o|«j'o iJjItri'C / Pl<pCiw Rt'® v||«i ; 

PlvUlw^ ^ SHOT ulifllf^Q'a* «i*fl TOC s 

(Excessive wear in lifter lower end/foot) i 
<s^ 

I c’*ti»rRr 

'*ftW I (ilTO 'oi"i'o '5iXPit!C?RI R4iRl'o 

»£Rf w 'BrtC’t Bt®!® 

^ wf '»iviRi*' 9 •Tt I 

«p|4<p|Ri'®l ^Itw I «i|c'»pctfi ujIc.’Iv 

(Pitted lifter fix)t): 

4 Bfl'SIll **|'?|'8tR'* ^Mc*f “-iJs.S : 'Blip's 

wr’®t»r5 

"siwj I cifTsara 

5'aaj I 

»t. c^ter vi»flll«f«'8* Isvft (Excessively loose lifter in the bore): 

WOJJ ^ ^ ‘MM « R>|\st I 

’eil ^(.*1 wlfl '>e<i ^1 C*R® ^Iwi I 

1»R*^ (Leakly hydrolic lifter) : 

(iJC^Olf Pi<p 3|51 wtit <pI 4^|I^'9| I 'olri'o C^tW « ^ ^ I Pi«pv|5i 

'afl^ ®flW •Tt I 


■ at 5“ bcf.>rc TOC. 2 . InJci 
iftcr ItOC; 3. IgniliOii at 6** 
>aust valve open at 40' befote 
alvc cloved ui |0‘ .'tficr TOC 


t.«i.>le‘t valv^ oi>eti 
valve cloved ut 43** al 
before TL>C\ 4. bxli. 
HOC. 5. l-.xbuuvt vj 









^ I C^ C'SlPiCSlICi'^lw?, <p<.n? 

I RillR?. ^I<I0<PC.'^ '2l®f ^PCtl? 

> I 'o|«j'» uj|C*f& ■‘P'o fil'^l^l 'S '^? 

I l3'?ilw*i >|4J "^5^ c<^«H'®T;5Tt (?r«t I 

o I uikHti li»«kn»i ^'OTFi^ c^rsf i 

8 I ujk’iti la*^ilw*i ^'Q?rR i 

i I 'o|»j'o ‘Bjk’l?’ ti»«|l<.'Sl»t Pl«l»tf|w<l a^(,«|et^«l'oi I 

^ I ^lojvo TSjltH^I 9*«l(.'Sl»l ^ Pi^pwlo^i^i '»i'«h) 3Ff& '3 iK|ro<p|« I 











Push Rod & Rocker Arm 


^o.i ^ ’Q <i^n 'aftrfifi «tant«(%'st (Necessity of push rod and Rocker Arm) t 

ric^ ^fc«rrs} •©tsf® c*rEpi1^s?csRt 1%^ ^ ars^vs ’ssrs^t 

'(JsNfcS'® ’stsj® ^ ire ■<jRr«!« ws «fic^ i csmt^^scsni Tirt«fr 

fgpgrjt^ isf® ifiPT^ vsncsifu "STwr 5r5Cirt*t iwt 1*rcji|u ipT®f«wf ■spwti^ ipuc® 'ajrat 

i I 'gTft*ftS?r/®t»r5 iRstif 'snt's^s if!%iR( afrois C'^%u c<f¥, inif 

U^tir WfSf ^{,<plf&'s '^'^5 'aioj'at^p IRTPfsra CtflF I 

^ I 45m nm imir •srs.imm mm 

^ o uRijqs I laism 

■s^TTOT ^1=5® %nmg«r ’^irewp* 

w Cffsin ^ 1 'il ^eerTHS'ot^'^ 

^srsje^icira (Ntsrm *t^*f i 

IS I Tim o 4l^t 

I CJ©Tif 

^ ^s?tc^ ( 4st 

^TfWf^ ’TSf^^ ^ «tT??1s I >mi 

Twt ^jer 1^ ■’Pm lit ^fn ^ran 

'arf®l3R I igeHl^msstC^ C^ 

■sn^i^ <5'me er^ csmstf^orc^ 

wt nm i 



nj'fitl'Rt? ^ uttos 

«^m 'atlc4fl «i^nh "O (Purpose and location of rocker arm) s 

'*i<^H (Location) : 

'aiTcsrnsj cswtl^TBfisr ^ 

n^m 'ofi4" ^u-*}^© I '«i4 “ijivii'5?3 »((,<i ^pmr ^rcJf ■^mr «i*t« 

cKtsrf« ^ ^oum "^Rsf i /'s^ c?^ wj® csw^wcsr 45f ^ 

w w ’I^Tfsr® ^ mt^TsiisF cstm « ^ ^ I ^ w^lRaiW 

mr®^ c?c®t wm 'autw'JlM ^ i 
sir, (Purpose) : 

> I f^srt r3J=rms ^ wm misf 

■«H«w t*?T <3*m I 

^ I ta’?! ^ irey^^Tm ®tt^ 










'o|*l'o CTSW OT *11^ ■^scsf, 'oin'ow 

Rtw •pr ^w, '^•ic's I 

>0 I ^siTSf, «)•!'« 9*fllw»i/c5c*f5 

'a|j|ii>ef|j®^i4t.‘l^ ^ 

■S*W I (fl 'Q «1'V *<lo>H '0|®1'0 G*<j|w*l 

'aijl'batl’5 I 

8 I ’*(1^ "bl<p{!5 l^^iRi® '*^w» ^ '^lw» '•iKIwi tMw <ir5t Pi'olwm 

’WW, R4iQ'o ^fiiajlc®t PiRS 'o|«j'ow t*rc® «^Kl*lj I 
^o.'O^wm ^ (Different parts of the rocker arena 

assembly) : 

5R1?[ Tartif 'suiCTMfSm RR»»j *iai1tQ"t5l ^ %5i ef'ra ^iC*lT s 



fBar-^o.^: ^T<f 



Hnnki?r-tjrrn alialt rocker otma aod .-isstoc iotcri porl* in diBO'.'-.otnV I^ vif-v^ 

: tprti flwtw’il'Rr 

flai ; 'aitif 'sijIctmPii] R\^e»Mi{^l 


i. ^aiTif (Rocker arm shaft) 

^.. (Rocker arm) 

«. (Oil baffle) 

8. ^ (Rocker arm 

support) 

(t. C5]»r (Support bolt hole) 

^9. (Bolt) 

*». 'S^T’Tt^ (Lock washer) 

- 'a(t<pc’8ti ■^jc?r **tW; 

- WtetBW 

- *11*^; 

- *rwT C5W 


V. 'Qij|>il^ (Spring Washer) 

S». (Cotter Pin) 

10. (Tappet 
adjusting screw/nut) 

11. cBc?f& wRi^ (Tappet Lock Nut) 

(Tappet 

clearance/gap) 
i'S. (Plug) 






■^oo 


- 'a(h^l'Q?fT ”»(l'olRc.<P^I C5C?r S'®® 

- *l*iH jl>lb iirt5^'9» ^c«i («iR ^lc<p); 

- 'o|®i'o '51^1^?, «tlf^ 6»i(.«1; 

- (7rcw/(?iT-f^^ f’trrtrsr «n1^ w®!; 

- 'Ojl^«l») 'a|j|v»'oH ^ ‘P5|{.»i; 

- t«nl(.v» ^flR i>®n.»i; 

- 'a|R<P *l^^f9PT I>*1C.»1 ^'03lR I 

CT, « liRT (?R “iJpTg tl?T8 ^ (Plf^ ^ 

5iN(.^, o«n'ah^|fi ^flR »)|<fltl«15'a“ ’fiR^ I 




«Rf 

i I C^R Rtf) ’4lw? 

I ^j|C*lt5'5i/'0|''l'0 Plv5|<l Re'S 5l^|5l '3(lG4tl ^I’pI ■^w 

'S I '4|t^ t.^H 

^ I <i<p|<i 'oilw'a ^ wl^fRr? 

vs 

8 I 'alley's I 

<? I ??si? ^ 'sij|pi>itiv.'fl* ^ (?r< I 

8(»f 

^ I 'Q <I^|5I 'a(|(.»|'j| 

^ I <l<Ph 'ailW'SI Sw“iJ 'Q ^ I 

« I 'awl(.''1»lfa«l I 








Possible troubles of an engine to run 

^fSpf i»rFsr WN*T (Possible causes of troubled and 

remedies during the running the engine): 

- sm w 5TH1 »fac«ra ^srst ntra i ■isf^ 1^^#® (asn?iT 

al«RR C«Rt^ C«ra[t% ^ I 15R?®W5I 

(£| 3j^S5i f>iC^CV<l C*r O^IWI ^4II\W, OT (^(W! ^^PRTSr '»l»l'^)iyfi*|'®t Cff^tt Ptt's ’*ft(S I 
%5r ^ WIJT ^ 'iw# tfeF FTWW ^ I 

■®w*rj|^os (ii *n>irTi>?! 's ’I'stoi '®fw^ ^*fl%a >9 >rsjt*fH >f*wfi:¥ ^c?rc? i 

i. WS ■^iC^ I 

^eR?f iRiartFsra^ »ira®nw ^ i 

®. tfw?! 'sjjanf^l^ ■'^l»itf^ «Ri^ wi I 
(t. ^fapT 'sp!(!'®if^^ 'a>T9(?n'5 i 

%5t& %[^F3 ^cp Cf^lti^ »nca I ;- 

- l^pScsi f^pst 

- ?’tPW/ ^HC8r^*R PTC^Ca «IP5I 

- -fBPt 

- ■5W?'s|»!»P8ft^ C’tWWI’f 

- ^fept Ur^fSFjjsff^r® i 

iiiwca%c?r»tj CT, 1^?ie(fiF'a. c^WP5T’!«Fm>m ai>15?i ^«f«•®iw^ >!«W'5raT«m 

{SrCJ^CT^ 'aflPTlfB'S I 

'SFtajtl^l^ ’m 'V^sm ^wm wr « sjl^^ (Causes and remedies of over 
heating the engine): 

D«il^|^»( ''1 'sHj ; 

wlwtww ^RC.^51 i||u?N *>(9'5| 

- w?r *n3r ^ 

- -JPTR fB5!/C^ Tftm 

’«(. I^IruH *515! (Digital exhaust gas analyzer) : 

^sriwt®! ^ <a *5m ^ «tn?p i 


'a(05tCTli5*-c^, J»5l-ioT| aat*! 












c8^ ^fiiil ^fipT ^ ^iPf, <flRl»ift!PSR ^SPitC^ 

^-«l«llX<»<l 'H'a^Wll ■53? CO 2 R,C»IW «(tw I ■^'* 1 ^ n»S5Rt « 'a(j|v!» 8 t|at ifl 

CO 2 *lI 3 »lHt<P ^ <pl»ltil ^5lHT ^ ^5^ 'oijMbtjiJ fOTC’T T5|^ 'at'»||^w<l •|15*j1'1 'V>IC'o I 
'ajiUb'flrl^Swt^il ^C>5f»U «I14W 'b|^-'ai4|lXt'b5l (asfBW^ I 


’t. 'awwiS 'aotMlw'5lo»t5i *il^)w) 'ai)H«rJi5 *515^ (Analyzing exhaust gas by orsat 

apparatus): 


- (fl ’auHlw'5'»ifI>5i ^lt“lil 1§0*f tick'll 

^ I *lfwM a <iRr "siwr 

HI'S*! g ^jc® 1^ 'odl’l’sr^ «lJt^ 

^ ^ I c, d « e ’TTlir ^1?W 

Wl®»T «flc®, ^tc® mUiPuJI*! ^I^cst 

'3(^1^ ^i1»l®»|5T, *tto «I#W »ilp[\5 ® 
(pjplill^'B *ttc® I *1*1^1 *iJH 

a wi'ot*! c®f»Tt^?rt I 


efs|?l® c Wl®c*l ®l*l® 'aiiW'Sf’te 

<0pr c wl'ow ifll® 

•ifeipRipr, CO 2 cw I •l^i^'STt® 

Wl'6*1t4 «1®W <11^ 

«WI(.*1 ®T^ ®f^-'a(«||^C'(»S *l9»li»l 
'S|t*IT'^?t®fRt^ I 

(£i^ ail^Rrnif ®i^ Mji*k4 ®tc® 
4Rt« *RR^ft® 'aJKH 
’UtCT I 



Ellisoo 0;at tof dctornrun ing 

0621 02 * ^ 


e 'SRr ®l^ «|l3l-fll« *litw fSar: 'amwi; 'auhlw'Sh 

Co ’(^>11*1® ^ 

^ I 






■^*t« «|f^4l'si (Mention the causes of 

engine vibration) : 

<PS| ^C®ll i 

^53* 5iWRS9 taFfll^ 

^•ijT^ 15^ 1^ c^nra <ii 
tlw 1^ ^ c*rc® iJttr I wr 

I ■’fRtt^F? isifert I 

- ■Ml'blR^ 'SttCTf "Sflc^ CSHB^ 

^faCiT? ^^14? 

■^|®|Rw e|13jBErt I 

- ^faipra ’'f^ af^pst c®^K»H5» ^st&r 

^ tfaw CBW 

C^ ■3?W I 

p5?)5t??m 2f^Rrt?[ sm ???}, 

(iR ’'ai^ ^fi(c*f« {.'»t,Ulc'i"R 'SfR's ^5*"H 

^ I ^awsiit 

tfetRii C'bC'iJtwiHetPf^ c#r 

SMU ‘55 ^ 4lfO^ 1TO5 <?iiRT I 

- WifC^ CS|^ RtijR?. <t»lt'i<pft»?. nwn fifT^fT f^, SjT^ ^'OjtPt 

w*rR 'e wtv^ f&®it ^5*T ^fw5^ "=51!^ ^ *11^ i 

- ^fWR ^^3^5 C®*Rm « <^fi®-^l5l ^'0^ ^ -^rCfR ■^TsllU, ’®T 

^c>*i'e '*tlt<i I 

- 'snSf^^ ■‘111® -pfct? ^ ^ (fl wrik ■‘w®oc?iT ^R%r®T 

"w ^ta?R9 ‘‘Ik:^ I 

- «Trt^ c^re® ®r 'ardsicsufS® ’tfpRT^^ ctcb RRt'iim ^rc^ ’sr <pf<<fiiRr*i 

®l®T?r lR*fM?I®T « ’■f^RTR^iRR <Pt<<>lf<yit ®RT?r ®T "5??!^ 

<1MW«TM ^^aPR ^ «iTR I 

ejt^^pR ! tf9R*R sEWif^l^w e*rsR r# »nt^ csfc® 

^tirSt^tw® ®RT ■5?sfe5fR<p ’il^siT'Si I ^t^R® £R 'stc^RW '*fan?*r 

«IR^.|-S«i!tR® ■^PR^ef RT §«.*R (RR^RaTCT C5nnw/*l!%?r^ 'Q 

RSRrsjTOt >llf3Rs. ^JC<I ^tWR® ® I 

^i.8 ^HTR vm « ^«t«WBl RTHJT (Causes of excessive fuel 

consumption and their explanation) : 

i I ^^3I®T ii t^ilR'iJi*5/f^OTtR^l 1®J?R *(C3 ®5® "srltR Rt fWTlR5R ^RTC® W 1®f5m 
'^HtR ®t Wf RR I ® %’!■< ^C!J<* 1WR, (31^® "B^JR *1^ %fR 

(RC® ®?R I fiRTS^R^^tm f=r^t^ ^?fR ®P5 <Rf% «RB ^ *flf^ (W53 ^ 


Prcssuifl (psi) 


C^Er^gHW 
(Detonation ai very 
^ MhVI o( 

\ cofiibosiloo process} 


^ Si Engine 
-^{0'lon,i|iofi 
<nary nlio occur 

' alL-r maxirntBii 
pfosiutej 


Tntw {Cf jntahall deg^oofi) 


So attoiTfrtloshow achJal daiora^ Iroc^uencie^ 


1rai.^i.« : qiPiPiiRt’l 2IT« ^ 
'3 i^3t ^?fara c®c5fl?t*p 
afiRN* IS® 



I 'arr^ C95'*!iiiit3 (WM sH^ %JiRr f=if?f^ 

^ HtttsH t m cspcar c?5l^ st^ ^ ^ ^f^raRr 

*i1%’£rt®r ^5?ft ^ I 

^ I « c®f?nws «i1%siM cNSwc«t=ir w^ « c®fsnsE <m 

^rt?n:;^ i ^ ^ -s^twr c»n-w»2M^ « cwrr-cafm m, mm PfRs® igi^i 

■ 5 ?^ OT, #rt®raH ^ w>ar»R <m\ c®^?rm cwf <nkw^i 1®^ 

I 

j ;£( n^f|[f%c® ’«rgT6^ ^ *nw 1 

Pic<M c^apf^ iii»n»^’®"^-a«t 'ai'ojl<i><i 1 

® ( ^ C«(C8Rr iSi^ <?# "»1t^ tt’t _^- 

<;<«]< twi tfsf^ nft5!»Ht?j ns 

nrntlpnt 'atws tJifiNcn ^smTs 
nfsntn f^ft^ sssc® sjs 1 nfn 

sjt^ mts I& 3 ? m®st nm, ■®T5^ ^ w® 

^ laBrmf^ ^tscn ^wiP ^ 

STi^C^ I 

ajfWtS : '3fn^« iffS!(ik(fSpfi|y 

nnt® '’T?c*fw®r nsssw I 
8 I mm c^, ^ c^tns 
s*rsn, v r ug t l^ i ^g % fsi^ tc ss '2®i%s n^n q^i'g^’p^ wnd-tior, ^yno^unno 

^ jfT ^ ^ ^ dogfffc ot vacuum ini tht^ jrt^iuttlq^^ mnnjfgid 

nsts I ^ncsww ^twsfw #5-1tEWS -.r::- . - 

nsnsf^ ifpn^ nsTBs snsn f&%® ^ cs^bw c 

*r# n^/’jm^cn nmn® (S&t c^rf&iti^ ^ nr«?ns 

fsf^Pil^ nfsTTO*fs TOs^ sitc^ i fegH® '5,nr ^'S 

c^ ^rtq '■^imPf ns5 nse ^ cnc® nt^s : 

- csf^ n^ra ’*Ft^/cnc4:'aj t^rat?^ nif^ 

- Tjiamj nn nrsFcn; 

- "aRin^ns ^t«R sTn^®Ti 

- f^cattfi ^csn nT*n cspns csf^ np^cni 

- nHsi « sijtfnctfnn nt nr^cni 

- '^fS c^reins ns® ^§®Fsn®s cbi^ swi 

- tQTiTs tints ^ nmn? 

- ^tsn ’an%®f®r^ "’“%5 ^st nt nr^tni 

- '^sijcstjcss cjF^-cncss ^ nts^cn; 

- %®ffr i5i®T® ap15^ ST C3Pf5-C5sts ’Q®ts cfftcs® ^cn; 

- soif^^tntJs nm ^iiflifiti’Si c«5T^»mst^^sw; 


GtTu g^ Ipr testing ^'figme wnchtiorj t^y ffri^u rinfl 
the d egfeg of vacuum ini th^ jrt^iu^rtlq^^ m nnffqicj 

ffeii-^j.« t ^fsR csfBtsr £»t® 




^o(f 


- ®ii^<.»i wlc«il Pi^ 

- UjkW 1^ ^l<pc®i; 

- PiPi'cji-g 1^ <MC«n/ 2t^ft®R ■^Tt ’quc®!; 

- 'a(uJk^f5«p 5 hR**PT 1^*f <P'Si<.«i; 

-1^*f ^<10*1; 

- 'ot®j«-'i;|^15|^ 3if5«p 

- U|?ilw^5 RC*l; 

- (g^ ^<Pl^ wkf '«3'»l^5c«nlc'sj ^»k®r ^'sjIR i 


^ ^*1^ « «}t^^ (Causes and remedies of 

excessive fuel consumption) : 

'a|f«R'9> '«rac5? 'Q I 






- 'aic.*i»i 1^c5?r 

i^c^1wc?r 1 

- I^PfCtiPro fpRs 
■sNc'o "^iC^ 1 

- #?,a|«c'o fi>®il Rc«i/£|*c'««i C^^cv;? 

C«t«^ 1 

- ■«pn< AM 

^ 1 

- 'a|C?l* 1 1^ «tJW 'iRwItM'fl 

C^^TfWT 1 

^rtart '*ij|vber|35 i 

W C’t^ I 

I 

- Sfl^ 

'^jy\ 1 

1 

- f^^*i 1%^ Rc.«n I 

- >IW ’UH 

w?Tjwr 1 

- 'ai(.?)«>1 I^SJBRT ■Spt^f, 'a|(.?(®l 1%^ 

<P5IC«1 1 

- ■^sC*^2t»t5T 1^ '0(M*1 1%^ '2l®« 

^rtc^ 1 'CP'sik ®pt® 'aiM®i 1%^ 

«p^it'o "AC^ 1 

- 'a|C?l#l-1%^'S|*C5 WfST'^iPT C^tW I 


- ♦lR^|5i/‘^R<l'si-*l;q«p -'lAt'Sf '’’’’fRJ^ 

'^0'® A<*^ I 

- _______ 1 > ^ - ____ - ...___ 1 

^^c«i 1 


- «2pC® a|ltf)|l«R'9" a(?|»l| | 

- <p^c^ 1 

- ^k?R^^?RT o»*i'»ih C’lW 1 

- 'a((.?l»l ^ ■>iI5<l'0*1 <p<)t'0 1 











'aiI«R'Q» 'a|C?|«n '«l?(C5ir 3l«hj « alRxph : 



- ^iiniI^R'o* 

- ^art® RiilR< 'srt^Ri 

Rfl|15x, <P5I(.VS 1 

- '^Trert'® '3Fr?^ dt i 

- •i^^lialKS TiFJtJS^ -liHfU C^ W4\i\'^ <Mtvs 

1 

- CS|^ 'aK.«l«1 C*PC5 ^ 

C’tW 1 

- cs]^ '!>(G?i'n 1 

- ^?raJT® '6|*l'4i «11^ 1 

- csn^tc^ 

- ^•ic5^ '»ln« RCb'S) 1^, 

^nt®i 1 

- >|'®<|S^| 'aWcl^iH <Mt^ 

^ 1 

- 'o|«J'0 C-'lX.*) 'OK.'fl®! ■^*1 •'l(3^'®l(.^ 'll 

^ 'aic?|6i #»[ '^atr® 1 



vaifaRvai ^ 'aicii«i « 



- PlRi'iSj^i >iMlf«R'ai c5<1T?T 'Q '^l5t> 

- «|R(^ 'Q a|Qj»iil dOT '<?5Rl >11^®* 

- 1>iPi’®rs tbvb 'ai|'^R><) ^*1^*1 1 

- ^nt=TRr ( 2 |?r 1 ^ ^ A,w, 

c^lR?. '8 t^R?. stf3RrRr »il<ijt^ <pI^'*p^ ■^g'® 

1 

- PiPi’wlG'siti liJRR tiRT ^*l?r 'Q RRR 

- 31®? Q^'otw^i >il^lc»ii 31®? <MC^ 

^ 1 

- f5|l*i'*N ’ai»|Jj‘’t « 'silbvb^'a*'^jPT i 

- <?nRii >8 « 4 ,Ri alQt*iilii 4W '$*ic,®> 

1 

- PiRi’al'Si '^, 'Q ^2Frf?<pt<p5,G'8t5i 

■^SSPTt’t 1%^ I 

- v(.<( i>|^i» Rg*i Pi<p ■‘ptiG'o 

1 

- iiwl?l^ '"|j|«Pc!5'SI *1G5T SG^^l 15<P 

^ ^l<PG«n 1 

- ■*131'»pIg' 3 ii| 'aoHR*1G»in» aif5<p <P«G'0 
■55^ 1 

- t^vs t<Ptl» '8 ^G« 

C«ftST 1 

- G^® ■'IjHG’VW ‘HR'9'i^ «P'!IG® ^G<1 1 

'5f?r c’tw 1 


1 

- 'a|G?)G«m "SIM 1 

- 'a(G?IGaiO 'SlM/’lR^lH <MG® 1 

- 'SRIPT "'Wt’tW C’t^ 1 

- 'aiG?!®! ^Jlt*j®? Cuffs’ HR^R •‘P'SIG® 1 

- CSfT-^l^ ^Hrf ii}»jK<pc^^c«t 1 

- ^1^*1 <P5ic^ 1 

- f^*lf>Bc«<><l ^ etHW 1 

- CSfd "^iC^ 1 
















vid'srt.nifU's-ci. 




(Causes of abnormal knock 

during the engine running) : 

«f^?ifw f5<pr5-^ ^ (Regular and abnormal clicking noise) : 
’ad^^ 1»5^Gru ^ ^ 

'^'*1 ■'1TC3 I ‘*1 <^c< ’sfHH 

f^s®mr C’tw I ^ 

^5pr*i ^^sBTC't's ‘'tiw I 

aiwc'isfl « ’*F5aft« <n wf€iir 'arvfedw ^ <ri^ 

I 


(Pning / knock) : 

'Q CSC&tPT^ '^Pfgw OT 

^ "“fw^r ■=5f% iCHf I 

(fl ^P® ^'P3S i4 ’ll? I 

TElWf^#® ^T|\&®w '^5®! ^<t ^ 

<TIP5 I 

■5P?rwraf ■?5mBr, 

wf aiJt'b'toH,#! OTSwr 'H 'Stl^tl 

^?!Tsft I 'an®t<»T®1 ^ RC^ 

«t%Tt«f, *lflfw f^sTt *ffNrt 

ISRT ^^3RE ^ 

t5(t»h I 



1^-^>.8 : ^%pfSrWSrf^'4 ^ 
^t1^'*f?j ist^ ^ I 


n. (Light knock) : 

f6®rT ^R®?t WS(I <^1 ®rT^ "*1^ i?P5 I WSR *1^ f^rt?!^ siiaiTfiif^ 

^ I aid^jg® ws5P^ la i 


R. carl'll ?l (Light metallic double knock) : 

^rtajifsfs® ^an<s *|{%^ « ■6®FsrR ^£;<p*ftf^ "Wst ^ wofw «ij ■sfT®)^ 

■»fp«f^ I <£\ ^*’*1%^ c^ c»fM i ^uiroii 

>r*rf*rR i 


^ (Chattering/Rattling during acceleration): 

’^art^ %, l^ifersm 'aiim, ^ cBspTCR? ^ ^ ^ tratRi ^ i ^flR 

[ ^ *J^?R?E ■“tptrS ^ ^ C^tp® Sftc^ I 


ifrsrsR^ ajsfS^ ■*nffTs?'PT^i35?t «a etl'^n '"W "^p^p® •'Wsr i 




■p. 1«®ff ^nTir (Hollow muffled bell like sovmd) : 

- isf^l 'srR'® I '& 'Q?ilc,«Ta PiPixalw^i Rj'o-g 

(?fH ’«tt«?rf I ^^^iati?r ^srpii^ <n 

«ll<p(.«n •*pl««p<q I 

O'SllQt, *?]Pi’s. fijtSFTIt C"tW 'till'd '^l^t'swi Pi'^*l 'Q I^SSCiRT <^1'^ nl^'o •<l»5l(.'® Hko I 

'^. ^ift *)ti(.*i'si ^ ""Hf (Dull heavy metallic sound) s 

»j|*nlf«15'a‘ ^•fia4l^ R'SllR's. 'S f%?Itf^t, 'il stl'ol*) *j|'o<i 'Q 'ail^ilia's '*t^ I 

ajf^^'gst^ ■>il5<iv^i^<p|e.»i stl'alfj CHW'?lT?f | 

W, ^kl<us>l51 '5r<"l'>iRrosi ""f^ (Miscellaneous noise fromacessories) s 

fNf csrfS?r, 'Qirfsttt ’ft**!, 'siJlRwl'*, IFl^ TgjjT?:^ »ITI^ 

’3f®r, 3^, l»«p|wl»i«(h ^'ojln '^<1% ^ps *f1c?f I "N-’isst^u l«fl'o| 'Q Rfoji'ol 

<«tm^ I 'iRvilPl ^Rn?T uq ^^TitTr "snaiBi -srwj tNT 

I 

'oifi 

■5. I ^'ok'S ■^1%'^? 

>» I Pi'ailR^fSPT <.'»05lc*i*H ^'o|(.<J 

i I ^fsR "sstri ■^rsRT '^^Rr®PT^ c®r*i i 

^ I ^lw(,*i '^I'^R ^(5®il^'o ^■sl'*! ^l<i*t '0 ^rsf 1 

«t^ 

i I ^1^*1 *iitnil«15'8* *Rrsr ^"9 In '<pin’*i''i\^ (?r*f i 

^ I i>®il«p|^i 'ai'^l'o|inn> ■*tC^'Q a|f«<p|n OT*! I 

« I ’ttl^ i>hk«i ^spr«f®P5Tl C®H I 

8 I ^fsfPT a)|knlf^ln'8* ^nton 'S 2|(^n>ln (?f*f i 

^ I 'Q 'ait«(n'8» «3^n ^IC?I®T '*Rr5 <i|’?r 'S £lf«'<p|n (?T^ I 

'Jj I fnnlln?. 'S 'o|*i'9 ^l^c.’stn ^t^*f 'oif«In'®> «3[n ^n& ifRr ^P(*t 'Q 2|f«n>ln 

(?r«r I 

*\ I PiRwIn «TiFJk,n>cn»^o»i 'aiFoR's* ^ 'aitn'i « 2|i«n»ln ^T*! I 









»|IPT 
Exhust Gas 


'oijl’l'a?'^ ’iilM'9 fit*} 3Ff5(Diagnosis the troubles from exhaust coloni): 

- ■*lf^ ^ ^ C5^ ^- 

C-^ I C5^ ^ -^rt^ apl^^ 

45(iW» ■55Rf I 

- ^itW ’ITtCSRI "^sH '®K{.«i "sreft <p«t'o a(ttfl|l«R'9’ « ^Stc«l'a?t»i 

' 2 ^ « >W«!H!l^*arRy> ^ ^ W Ohilt'SrlH'* ^siiJW ■^s|^?Tf 

'ollt’i'S3?''v *1TPT C^?t ’llwi I ■*j[c>4^ (i) '*1^*1 3Ff& "O Ptw '0|k®l|p*lt ^5!t I 

’^['®irfi“ '9 fijf^^FTS C*TW*r5®* I 

- •«ifw wMsf'j© <tjn:>R[ 3Ttm cfr«rr ^ ^ cfr*rT 

w®f 'argjPRr CT, csvtcsRr 'oirf&m wm?# ^ 'owfem arm i css® 
^ c«n?T ®t«rt5i«t^ wtl® wiTt <?r»rt c^m i ap# ®c?f, ^ 

- ’srcsTt w>f, wT»tm^ia c®n?(T nx ^f&»ii^\o i i£j^r®r-^i[t« iwt 

v5|jt*t®f^ Tips c®#T wi§t *fp[ “*1®!;^ ^nfT’fsp®, «iif<i»tc^ vsnt^tsp® 

te c^ ^ I -sm ^i»t®p 5 «tjm «ri2F?rfwt 

wr*!^ *111171 (Effect of carbon-monoxide in 

exhaust gas) : 

- *}jm « •501® '3 «U13T I lit 901® 

c^ Rwm ^f«R I ^«?n "SR?! c?!i7t, ®^®ra arsr 

'SR^n® <?lt®T I 'aiHRj'aavoletR'® vjwi'SO^c^bij «in®Q|.ai wTsf 'atww^ 

■siTilT I <^1 »)c.«itsit^(.«s a|l«Qj»«l ^1^5 Pi'ww ®T 'a)«ijt<p 9!^ «P5ils '^*01®^5® 

SR® ®t®*ft®®1®^ ^\o<^\o|<] ®tC9{ 9fl®»T ■^Rt SIS'® I «PC.'*I* ®T ^fww« 'atjI’leT'^ *01® 

I^JVBW 1®*f5 Sip'S ®® ®T 'Sfl®® ®T 'Otjl’let'^ 1 ®*fs 'SR^tlT 

^fsR '51^ ®i®T Sip'S ®ir I ^?o*i ®?r ®src?Ri ®wj *p5T ®®/^^ *oit® ^ 1 ^ 

®t^ ifwl-sfR® ®c?rc^ I <ii *01® 'nfi®-a{®t® « «fRt*ra '5RT i 

^f 8 R ^ 'aR^ '£l®t, 3^1^ ®*^ 'SJR® ^3R^ <Rm®wr 'ai<-S(H ^ ®® I 

®t® 4it1®t'i 'sm*tw* ^ '®i3 *tif® ■*# 'iiTt® *«ni:®, ^i^t® ®src?R ®i:’it * 111 ^ 
® 1 ^® \»iS.-'®i^«j1S15j»<ii<i Glut'S twit's ®i^ I 

n. tf«R ^ 'flKttlil ’STR® tf«?R ^ ^ >q -^yt^ 

ilWN-SIl'^t^'d all^Ql-ilttJ "STRI (Ri;® ®tlR l ^ * 0 !® ^®ll 1 'ft® 1 ?r CSJlRm W I 

^51^ S» 4 '«» ’Hill'S 1 ®^ ®Rf '»llS<P »R, ®% ^fSR 31^ «ni:® I "^Sl^ yiNt'o ®C®, 

^f9i?R 1 ^ ^flR ®® w rrt 'St3^ I ®®®i?. <Rn5®t ’^Ri:® *nf^ 1 %^ 

91® ®t>e®f C9n7r '55R®! ®® ®rr ®R?rr aR® ®?n?® ^ 55 ® 1 ®ir 'ar®»o^ 


^cSTCTlIB'S-Ji., JR-ioTF GUf® 












^fW?T WWl'JII^'b « ^*P1^ Vbl^^li^V* <lt^v4)«f><nMu RfilC'e 'SUT’t®?^ ’UH 

fSSR?. 5»(.5i ■^Pi'o h4^I?i ^ ^TNT '^'b^ I 

WWW* *IIPT WH1»rftftRinRr «|t«lMl«'*l (Necessity of exhaust gas 
analyzing): 

- C^n?1t C^tWT ^MIW'D'SI >ll(^?/^Jl'i»'8r|55«^<Mt®m ■'aiK’t/^nsi 4‘l<'iw‘i3>s| 

<iiTrra ^Ri?iat7?fir isfHm ^rmj^tirsT «nwi <£i«t®f^ »tjm 
*n^ e(*Ti=T "^ca «ttc^ I 

’iJl^ 'aOl'TN^t^?, SjfaRTRf ^RK^IT^ ^scif «ltC^ I ^ 

<ic,?i(,^ i^^rt ^ Rt*T“l I 

?tjtt5f 1^*)!’«> ■q»l4*i ^5l^-'oi'Sil^c'»'g ^Q»)H ^t's 'ojjhl'BtJv 

- 'au|'»1ei'»v »U|5r 'oijHHI^Ier^ PtW*! a^tijler^^'ol Pi(,*f»| ^C?I I 


^^.8 'aiJM'Bf’5 ’Ol’T 'flu H 1*1 l^8K (Method of exhaust gas analyzing): 

'^, et|'S|?i 'o(jM«r-'5> ’ITPT 'oohhl^eth (Themial conductivity type exhaust 

gas analyzing) : etl'l)?! sUt^r 'aiJHt*llX'atN «tTsft»T <^'6|«^n5f«fi5 ^S5?r 

'aiJHHI^’at ^c«r ^ I 

^ ^<>tm ^l^oialtefH o -^51^ T5i^-^5raf%®^ ^ *l9<ill^vs>M ’0«flwl?r iS^Ri 




MEXAr 7 ICWFX Exhaust flcaw m«er 


fSar: T^rit?r 'aijM'et-H? »UPr 'siJHWI^etlW^l TOsfPT i 

^ ^9<l|| I eitvsi^l^ 'aij|»jitttJt} ’iTt^ 'aiJHI«1^tSt< Pii3iw ^ \ 

cS^ 'oul’I'sf'^ ’tjl^ •2}^ ^RfT ^ I 'aiH^tS 'ouHI«1lf^t, ^wRU, 

^ ^Rujjloef'i ^ ♦IRsjH R4?I ^SiI *I|?I I 

<2^® Ni <2Rt Ni <21^1^ 'oltllRwIW «nc^ (21^?. Ri ‘21^ R 2 «T«PI^ '2|^f& »llRP> 

I '•J/lUlR ^<l>3[>f44‘'o|W Mrab'lPlv* <£\ -HIRmU Oott^ ^flit "SIW ^ 

G Rtfisilu i2l^sf& OTW I 

^^SR■b1^■^C^ CB^ ^spju Rt?r E *W 'oj1o«i|R'3|w '3(j|»jefaiJ *l3l^ 














(7#r^^Ni ^n:?f»r, N2^ c^^•sR't 

t^fSBr f)i> 'ailR^)'®l RwH I 'SfRR <iR N 2 Ni ^<.'® 

W, *lR5rt«r C^ >£I^K 1^ R^llW^I 

t^IT^ I ’iflPTH C^ ^R R4|IW<I 

I 

^srRm c^yR^n c^yn^t 'aijHi*i^'Sfiw «fn:^ i <£(m c?lP^^'s 

ar^^n?^ 1^?7f*f I <?nR isgi.ia-gi (srf^ ioo% ^si^m ^*pc?r i ioo% 

■'T^/st^sR Tp^pfR <p|4^ 'sr<.*iis(lR'»/<p|'4^ '®1^-'3i^n^ R(.ii*i '^scii I ^^t?i^[RrB?r ^sRt'S'srt^ ■^5c?r 
^’SrP*ft«R '35)?r <ll'¥lt*il I 




2f»f 

i. "^vt^R t&'iflw ^ ^arciPi c*f1^ ^'»lw '’rsW '*fR? 

'^^1*R Cft'ilw '6ufBR 2|c^“1 “t'il's* ^TR? 

«. 2t^1®R^i^ tH^iatc^'Si 
8. af^pR Rf atfaiRR 


R^f^ansf 

i. 'a<Jl»1®r>HJ »lJH>|'d apR^r^ cpp«f I 

ij,. 'aiJRRt^ ’IrtC^R^siJRRltf^-aRr altiJl'Sf^H^I (?Rf I 


i. ■'soRRF*’irtTR^r 













Engine Overhauling 

^f«K '8^ (Engine Overhauling): 

csff^ a{c?rt^ ?n1^ 'aiwTcstl, 

^j;gl^5n ail?! ^ C'4>t**nc4 'Q'i>1«'#f?, 

^ I 

'ffSta^tElRr ^SwfiT (Purpose of engine overhauling): 

tf«R Tfsfl . 

^ ’fWf’ttPf ^ ^ (TPPTSl? «n^ BfWT liH# 

ire?n:^ I <Si <l'9rl«4 'B1%T Pi^lWM W 'S|^'*^*1 (7T>13?^, ^(^TSiT ’Q'JsN^^Pl?. ^ vQ 

■5l%t ft15T3r stTRS I 'SIWC^ (?fC^ ^ '^TBI CT ’fit? 

UEt^ WfH I 

< sii'isRst<r^«ti:«f5i csrnoTc?F?p 1wftl^5t?r 'fm i®fRi *ra ^ %5ft^ 

tf«R?ra t-»(/csr®f5 355f i o csrafsTc^i cwt ’srrstl^ 

«iaRft I 

«f. ^istwf C^ 1^^, 'ai*SlHR<I' 'SlI^R'S- ^fw?Ri ^ c*iw o 

C*}^ »OIO!iJ «rtPtO 'S«T<l^t, ^ O ^ I 

^«.8 «j|55l'«j!l^<p'»!w ’cj'ojsRpit, (Systematic procedure of engine overhauling): 

^flR'Q«RR^W?P 

i. ^<1 (Top Overhauling); 

- «f«^'!> ’5[-i1>|5f|*l; 

- vSt^ (3P|?| 8(f'’ Co 311^^; 

- «tBJ« ^ S'!}" Co 

-f^a{?S?ra ’lll>fT^ o atiStf^ 

-«!5f5 ^<#/j^'5r« 1^SNp*f«sirareRR 

-'sr^ c^«ssa«t; 

-’®1^ C5iC5 ^8 

- (SJ5 M/WWlJ «#!Poi(; 

-tS5S ^81[PR O I 

csnsa 'G®Rr#f^ (Major Overhauling): tf«F?cas injpi^ o 

3}!^^ asca, 1*P^, Itt, tatn^l asca lil^^sfc^Rs « 'aiwcsrt wtft 

asra, ^^SF/’tllS^W 4l5?,1<Ml^^C5 'aipilw CSPBR I CT^ 01^*1 








'SBl^RpT^PSRT 1^ CSRrPrc®?r ^ ^ *IIW "^rlCT* '8IW+ C^dl 'SBRRPR.'e ^ 

I *ll^lll 'Bwln^^K ^qjiT ^|wt»t\5.'a|'»T^» <ltc^ CT3R : 

- PiPl'iW c^ « 

p|jv»i '8 ^ ^ 

- csrc*J »i“i*ii 

R-^*! Itt. ^ ; 

- wPitn *1"^^; 

Tg^^fiFT 'ti'B|4^ittii'a 
StflR'S 'BIIWlMl Cl||\S|M^l ^ 

'oKw RufllH : 

«r. ^fgp C^ «(4*ilW4X'ar; 

rtf 

n. ^f«P1^rC?5'Q«l|9f5FC^ 

^»tlnH ^M, ^fipT^ Cl>l»lt»1 

wwlil R’^'1«1%^ C*T5 

I 

^f®FT aw* ti>Piwi wt’^j wlla<y, 'oola ’^Rtara 1®pS*T-^t, ® "oilwla '^l^tora 

1^51^ XW I 

tt. CBI^ PlW^fSK^»tlfl«l PIBBT 'ewl'fl^w*! ^'SJlR I 

‘iWlS ^fSfCfla R'K wtlvSla wla^nHia a^wNi ^ilahlR^* 'siPi^l %if *l*i1=f 

I tfl V6|p|4l WSr Rc«i1 : 



, - cylinder boritiB 1^/ 

1. CylioJer block; 2 . Cylioder borlot bar 

fSar: : ^iSn aw Bic^ PiPiwIa 




^fflfW4 (Condition of Engine): 


'SSfiRPH 

3FSRf 

^|JJO 

15|1Jp5fiT 

n _. iru.. 

MaiM^ 

(iwlw 

'^1^1*1 

vaic^fl 

’•ftreis?' 

'ait?|*i 

i(t-A<t% 


1 :^ 


'®tiPit 

^twt 

ai|'«|R+ 



















^fi--8o% 


■>5^ 

|>41^>|^ 

■ 5 ®F'^ 

■ 5 ®H^ 

C6W t'<R' 


8o-'i}0% 


Tf^ 


Tj^ 


c#r 

lll'blR^ 

'!jo-Vo% 






c<iPr 

'i(l'b|Ra» 

br0-i00% 


■'5^ 

H;9®n 



c#r 



^'O.o (When an engine requires overhauling) : 

i,^tf,ooo-i,'5jo,ooo ^®rl^ *1^ 'B'Ol^l^Pl?, 

Rtl"! ^ttC^ I 

spi^n® '«'o|<njPi<iRra c^cas '»lRi<p| ^5[^>ra«t^!^ Izrail's ^ i 

Sc?iR^ \s|Pi<i>i 'si^’iiw RI«*| at^plc-sw '8«lt5^R5jira ^r*Rf «rtc^ i 

«. c3^»Ft1% <^¥m ^ %>jw c^ (7fQ?iT «llc^ I 

l«lt'»l «ltc^ I 

8. ^Tfs^JFCSRT ^ W!RI ’anil’ts CT C^FtFl WRT 'Q^ ^pRBRr <2|73ItBR 

^ I 


'8(1^ *(^ 

i I C*!^ '8'9|<I^1 ^s;,^”F 4^C'* ■^F? 

i'’rt*it?*l^'5®w ’Itf^ R»c«ilPil5l5i ■cRti ’Q'»|5 irPi^ ^p^itv® '5^? 

« I'sn^’epol?^'^? 

8 IC5J5 'fl at^ 1%a^aat'o "5^? 

> I 'Q'olaapi?, a'lc'o ■#!■ c^t^? 

^ I 'e«|a^Pit.-'iTir §cn*lPT^ c^rsf i 
« I 'Q'oiaRPit'^^ fitcirt3F'5?r I 

8 I 'B'dla^Plt W® ^ C^WI^? (iRf I 

<? I C5i^ a'lo'o ^ 

'b I ’«i'b|<I^Pl^ a>|er^^a, C»r»f I 

I '«'»|aRpi^ a'lC'® "ft C^l^? 

V I C5l^^? 

i» I «1ej« afl^^ i<l^ I 

^ I ^jBiwa t® ^r*f I 

« I ^Isjw >8 '»|»j'{j I 

8 I ^f#<.*ia 'ol^'to •ulPl^ a*T*il I 









Engine Tuning 


;^8.> ^flR W« # fm (What is meant by Engine Tuning) s 


(Engine Tuning): 

csrr'siw^, 1^ 

wa ^ csraw® ^ « 

stQpsnw ^feR fS'Sfat?, ^ ^ I ^fsR f5^?inr 1^cp <fPK?® : 


i I 'Q atraretw »i>i''»?wy‘t i 

^ I ■^5fe*P! 05^ « efral^t'CH b1#|ki!«t I 

« I ^ 'Q rfal^RSiJ^ a|«tet« '^H'^^\ ^ §1^^'sn¥ tv||'alM<'1^f^ 

<t I aT«t <tn<t ^!5«H4 « wt^5^ w I 

'b 11^ ^ ^ioir^y ’St^ *}f%^ «'aorsi^t^ ^ I 
H C8|5TR{ ^35‘^®r«eicsterii^ I 

\r I cafe^ca $OTC^a ■siiajt <3?** ^ i 

j» I i'Bffljf^^S'eca'a ispsi 'sijic^ C5n*t 1% 1% 'suT'sert’S ^ i 

ii I ^RiWM f^, 'a|!^C«9pl< «{>wiwi5wa '^1^ 


^8A ®t«f"ll (Purpose of Engine Tuning): 

tfSR l5i®R?,C?ia ^ ^Cfr*} ■aRIt ^ : 

> I ^Isfpf ^ ■»!%?[ ^ I 

^ I ^fupRT « a‘T4M^'si ’iwtw i 

« I 'ai'C^'$«P tf«R '^1^ caw ^RICW ’n^'Wj ^ I 
8 I I 

(t « 6»WlR ■’R ^IV'S ’rfe ^ItW'S ^ I 

'b I ^fSKR 'SJiRlai.ljwvs ^RTC® sn^l^J ^ I 

<l I tffiR^as ^ ■4T<N'>tli ’5T‘»Wl3Jt?f ^ I 

\r I ?,iK ^Wi ^[T'S?n ^c.'S'Q «'*p| I 

j» I 'ajCR^ cwm (Peoridical) 1 r#^ «sr# Rc»t« ifl ^ i 

>o I CTaPi'« ^ eiRiR ^ «ll^as i 

ii I C’FCB 'a(s(l4stfwy> 'j’lSRl ^ Wf ^ I 

I 'SJtpRSCas ^fSR <1^ elRH ^ «ltC^ I 











^8.« ilSSPl^ *lnt^ (Explanation of the tuning procedure 

systematically): 



(Testing the Battery Performance): 


■^itjsstfvBBr ^ *lfM ■^BT 4l4<vlfii'9| 

PlR>\B^jC®'^ I 

*|fM 491® '9iW I ^n® 1^C® ^ *I19W 
4C9 ^ I 


Tipn#t cJiter c®n?5Bf cu^ 

4C9 CfT^tt CTW *ttcr I "91^ J5C*Rt *ll^>ll*l 
051^ t^H^JCSr fc 'SJWI <ftl4 ®l9iPf 49*lT 
a|^*R*lt*lT I liRT C5W C#f OStl^ 5¥*f 49W 
4t9®t C*RlPl® 49C®'9jW I 


PlfSBl ^ifSr, 4101^ a|^*l9 •tl^’Tt't 
15ii?l9 9I9T CTC*f C^f*!!® ^ I ^tfl>iR99 'JpRf 
4ld^ 0*f wPf t*iw 9t e|®®4l94*tc®Rr 
M9«f ti||®lW4 C?M I 49 C9Pr 4R9^ a|9?^ 
49W ®T 4RW 'S|»pi'>hH'l44 

<^9V9 I 




Ib® ; CSfl5l99 

C®tl^®f Vi *lf95lM 



indicator 

No load test of starter. 


16ar; '^.8.® 3Frl«!^t c^ll5t99 WtH9l9 CGl^ 



’arcSlWlfS®-^. 




('•0 (Setting Ihe Engine Idling) : 

tfilwr «nts# ^ 

PiRwlws ’IH 

^5^ 1 c^k'Silc^lf^ *11^^ ^ 

tN >irw appoj^ 

?IW « *aH 'a|jl«»«t|sl» ^ 

^]fi^PT'lt*R Spat'SI 
tf«HW ^ iRiff '*l'1»ll<fllfl ’aitJTl?! 


^te^pRT «il^,*(lR « ^rl1^-»iRf rct ^fRr power timing light. - Block insulator 

4*( PiUlw^ >itic«(l*l I 

1felt : ^8.8 ’■•t#! «l1sfA5a|lt4|llMHpK 

I I I ✓ I I f\ 

wlWn 

^ <iiWM 'ai%ii»I*ii *ffi>il*l ^sOT/wo?^, 'il^w ^lii^w'S^ tl^slUSPi?.^ tirBT 

I 

ISoira ^ '4lilM(;*M ^ I RRtifH t»ll'0|W4 

'a(<l 1 {,lci ^ 'aul'»'ol*l 'oKc «1 IttPSjR'B’tfl »|)»t)ljw|« 'a|H'o*i ■4C5^1^^'SIt^’a|jh)5i,»l 

^t'O I 

^ ^ msm^ w tfiRw ^ai i ^t'sl^ i } . Hro ^- 

broo WfH i£R<i|irMro^ I 

(<t) (Setting the Distributor): 

•tori? wf0f^jl*j ^ (flw ^ I 

Tgnpr 'aiJllW "SIMTO ^ I Sjtfll'BfW ^ ^ *IIM ^P*T 'Sjjlww 

I 

i^rajliSiJ^W f^PDRSU^ (?iiSK csiptw ^ I 

CiS^llR 'aiJl'b'Sh C>l4lRBt»< 4Gr <iRr 4l<4lfi'*l >|**tC-<fRI%'* I 

t»l4lPi4Jl*l 'S|J|Vb'»lt*m 41441941 ^ I ^ ^ 

4<it4 I 

•i'5;9l IwPSRStfn ^ *lte?iT^1WRf i 


Primary Socoadary Ciruiil 


“lywhool Housing poophote 


Timing 

r^nninn uuith enn 



4^-^v, 'sicSiciiiIiJ'®-^, s»>r->oTr asH 











i I tferc^ 1^1^ '51^ 'aiJ'S'oh ^'al W Pf® 

I ^faK»i<i 'o||^cvttPi?,f*^l® ^'9 |m «tlf)? 

O I I5St»i^ ^fSR CSRlW^ *ll^^'8c*i ^ 

8 I C?P Fl^RS^faPT'5p»tc^ '5f?i5??'5 2|Wl^ “^FBT ? 

> I ^"Hvo ^ WHUf? 

-5. I ^fSpT <Pl«i»|^<?, I 

O I '4|1^W9«1?, C5|1^??1^ C^ I 


^ I ^jlpT li>'5l^?, 5(.*»rHj'^^<^ I 

I <1^ ^ihl>q|R<p«lw ^ 

o I ^f®FT f5’5Pi^-ii|^ ^st®t I 


I 











Fuel Gauge 

C’ltBRT ¥tw « «}crl«f%nsT (Functions & Necessity of Fuel Gauge): 
^fc?i»r c*fP55?r si'fF « aiisriw^ivsi w'ssyff: 

i. <£[^ 3^^lfi5jgsg5efg \3srfa|i( SWPT ^ (?i l^iPTC^ 

*lf3vil«j|5 ^sc'® ’ilMH I 

8, ■’sjt?!®! cw ’ti%?f ail^ f^OTitvBTRj ^«nf^ ^rasGi 2t*fp! ^ snw i 

<t. wfi^4>ws!rar5cs?*nf^®!n^^’^s?^ i 

“ejT^W 'art’ISRSI^si ■’fsm tsrt 1^ *#S1H if|9T!f% «nw I <a 

^T*1f^'^ ?SC?I^ 'snajRf '?PRI I 

fC?W C*P5 05Rst5 ?fjf^I'ip ^ <3W '^RS I 

V. ^lait 'it|<Ki<><m ^ ■?C?|5f C’lC^ <7fW ’}flwr*t (3PR 

^ncR I ’oft^ ^«iiart 3Tsit«^«t®ti Prt^ ^aj<iH8 ^[pnt^ %5pi ^ ^5?[rs ■’new ?r uw 

4^ratw%i 'ai^'5iw%® ’itc^R I 
C’ftBRl GSf^lWT (Classification of Fuel Gauge) s 






















*tl»{ (Different parts of a Fnei Gauge): 

(^) 'fOPT c^ j 

aptw 'Stj»t<tl 'a *ft1^ ‘^^tCSF ^SRilS rttBf5l <fa(1?iL“ls 

■^W5S?T OT^ ’*nW, «3U5 titigf i(Rsf& TfT^ ftlp^ asfCiTt <il f5fe^ 

I ^C*T4 WC? (ilSTlSTt^E^ ’TftJf 

(<t) ’^CffST C*tW : 

*nf|?r ^fcsn « WK 'apn^H ^ '6T*rs cron at;5i[tc® v^hvh 15^ 

cmm Tstwsf ispfi% ^ ispatn ^ «iK^ ’?5«5T m m i 

ajc^fppf^ c»i£5f i5t& flirt?, iq?t^ 5ns^ i 

%jf?^c«^CB?c»tiB«nfflTstrsp^■ricsw'*ipi?lsp!? ‘^t^rts 
- ?£5I5 '&^*t ^CS*I C*tBf : 

: ?. CSfjS 

*t. C^%£IR*f 


CONSTANI FiElO KJLE 
(tMPTTT KJ&niONj SHOES 


VAUlAHl HELD 
(FIXL P05ITJ0M1 


?. c^f^ts^f?® 

flt. 

(fli#r ap^r^r) 

(ff? c^r?! c*iisf^ 

a. 

Firtts *ff 
■^. E i(tw flftS?. 


DASH UNIt 


tAim 




-?Tt C5j6t^T5T^*t ^ra*i c»t® t 
?, CSPf3 

«t. 

’^, wRciK'i 


atTJf 

yo‘i,^HT £i^ot?fB?t 



-^^IaQE 

tfavuiD* 


lo iG«iri!j« 


TSJT^ : 








^<t.8 C’lt’BM wK-apj^ « «||^^l'fl (Troubles and Remedies of Fuel Gauge): 




^rsn^rt^T 

i. 

^I^E/'«tl1^ 

1 

’»tt1% «*tW, 

'*t. cspf? w '^it^Fsrf, 

«. l«»|i>l'« stW 1 

'BlKiR' ^lait ^ 

^ 1 

< 1 

RSl^H « C>l<l|vi'®-M''1 

sjl^lRc<p blw^sc^ c»p®^ 1 

^'*1^ ’iti OTir, 

'=>ihl'fl ^'*1^ 

*fli OTir 

^ 1 

1 

’^. CJPf^ Pi's 1^1 >(lc.^ *(l(.^ 

'sffGl^'rai Trt'SST 1 

’t. AilW^^K 'ailtsfblwn 

■♦I<'<P|9\!)| ^ ^ 

^ipaut 1 

'smt 

^«Piu5$i <p|4<p|lfl'sl ^ '*(t's?rf 1 

t-iiijRxi* ^lf¥ci>n «i»t<4l9'®l 
^fN«r « altiiletw csRmrs 
wr 1 

«r. eg# 'srfB^ ^ira?rt?r 

^f. ^ 

1 

«. t’it’sro 

(4pIc5^; 1 

'a(i<PCett wRtii<*i «|isjj5jh i 

*f. 'srcspcBftwc^'tpn^-iiRr 
'afrtsfb'Rl 1 

■^.^CsfBl*TlSw®t^5tW^W 1 

». ^ t'91)(®'S» 1 

'^. tip|w(.«p t^hiR ^rosesRi ^fW 

1 

< CSHCR®! Cgf^f^Tm 

^Rl^'9'1^«l*f 1 

*t. 'a|C<Pt'8t| ^5ftc#1^ <1R<1'9^ I 

1 








'a|u3|win»'6-^ 






i I i>h«pc4 «f(.?i«i '^hlR hRsiH c^? 

^ I 0t*( CT*? 

« I <i;(.?i'n C’tcsf ^ rSR'C 

i c*l^®f^^'^«iafi'8t^?i'®t ^c?r*t^ i 

^ I «fW«1 C*tC^ ^ I 

« I '^jlt«iPi^^cii®r c’tcaf^r'5r5?'ffi^ ^ i 
8 I ^i^w’iit'l ^cii«i CstP^ '5R?‘i’l^ (?N I 

u5=n^«Rf 

i c5f«lTif «ii^^‘t'9 2jf^4H (?r«( i 

I cfr*tiif 'oihh cfr*iiir^ a|t%^ c«i^ i 

« ^ tll^'^l^'S 2|f^^ c»N 1 








’ar*nrt?r 

Speedometer 


'Q (Functions & Necessity of Speedometer): 

5tlf^’W O 'B1*TC«Ri sRPP I t^CP 

- *ltf? stf® ’sr^ ^ bH4C<(» CT '®'K‘*Fl4»!W 

'S3ra>^«tti3is I 

- *itf®?r ^ ■5p*ic^ ""^wiPiBrj tjww ^ «itc^ i 

- ^ 'ajC'Kifsfisw CTf5 5»inr %jr sitc^ i <sivs ct c^siwt 

’ftf®, c*j cwpit>rsr?r ^f^wif5iii»r>s" sskw,’®rj liwI^t^PT^i 

- 'arwfj^'BfH-'a csrfe isstrt t^iPR ^ »iif^ « «’®i?R5.^<<sst«Ri ^m 1^*f w i 

- iiwm, ■j^r»i«iis'/|1ej, <mK ^«rfi «■5rc#5 1^i7f»Ri 

(TfT^Ri *nH <?Nt «?nw I -"^ssifs^sm ^ 

*l1t51«Ta[T^^s?n:« *n59 I 

- sif^ 4^ mf? csrfB ^ f^wiRilJw ■»iP»Tfii'» wr, t 5W ■Jiw ^ 

- •5n:^*if^ ■’%siWra wsnt® 

5I\sf|<JS^ef apPfR ^ «}1W I 

ci,'5»A *%«tf5|T?n3r9 apmw (Types of Speedometer) s 












'SidJlfttlt*—5. 


^<8 


*^L\bl(5|‘SlWfl ^milti (Various Parts of Soeedomcter) t 



^»ra>t?sS?r c^¥!?r? 



J. H**?^*? (Oiag cup) 

A. ^ ((Pamianent 
magnet) 

®. fNi (Control 

spring) 

e. ^s\w[ Cff® (Half 
moon dial gauge) 

5. (Indicating 

needle) 

(Instrument shaft) 

*\. tSI^ ^iW'n I 



Principle oi magnetic induction speedoffiete . 
S-drive shaft (i) drag cup, (£) permanerti magnei. 
(3) control spring. (4) needle, s-insirumeni shaft 


ISai s 

tstMs ■^wlSiTG-ij 




5. efimwtj 

'S. ftfStlSBr ^1(1*'!! 

(t. 







8 OTlwl^ ^ (Troubles and Remedies of Fuel Gauge) : 




’rwr 

i. 

a^WR 4ti51 ^ 1 

^rt^ 1 

< <pjh«i %^/C5Cis 1 

n. ^jR®r WR W f^ 'siMf^'o 
Rt^iR’ 1 

’sf. cB^m ^ ^ 

1 

®. RcV&q '8(0«PtStl ^ ^ 

"5. igi^« '“Iji'HJ iirfS^'s* 1 

CsraPToWf 1 

*1. 1 

<1^?^ 1 

<8. %®5r?tC*RF*fft?^ 1 
?. 51^ “1)1 1 

^ 2RR 

%®»r ^Km^r 

(?RI^Rf^a(W 1 

■"i^i^aftaiscen 1 

R(.V9»i wRIw 'a||w<P^jRr^It^ 
’t. ^*1»|<p'55I ^SRu 'aK.<P(.'8t| 

^ *t®t 1 

?. 1?c®sr « Tsmtw csRiiw 
?Rr®f ?1 wRh c*1^ *1^?^ 1 
*t. *j[^ 

1 

%®5r R^f5\5t 

% ^-<(iiltH 
Rt <*IW 1 

■^. jgi^ <pjh«i 1 

< Rjl<pw'Si ■3« 1 

<t, (,'Bh*ih ^ 1 

'^. 'aul’iO'l'ii 1 

®. 1*1111? 51^ <pjh*i 

«IW 1 

igR'o I 

?, ■*lil«pc5'si •it 

*t. *li1^'51?l3#’l^?^ 1 
?. 'aiJi'lW’B 1 

®. 1*t?rf? ?c?f 'scB igi^ 

^ I 


^sroSlCsitiS®-;^, (Z|t^ 











4}^ 


^ I t^'ltyjlPl'BlM^I vaioitj^lw C^fstnr? 

« I fHwlPl'Blw^i ^rw^ ^5iqj RUiwsi 
81 rHcwiRuis ■^'#i'?5|^'^'5?f? 

'{»I P^C'blPliJI'si af*n^ sj^ 'S^#? 




« I 'a(iMMfi>4 'Q 'SRP^ ^ <?r*f I 

(t I PHtvttiPii'5151 Rlw?, 2(»th ^ '6 8|(«<p|$i c^ I 

>59 I P^C'blf'i'SH ^ g|iiH»j4<|> ^\5sr (TP^'SIlW^ til^'^sW'e 2|f%^ C«T^ I 

H I s|ih<p|^»i »i»iw R's'i •ils?l&l'?l ‘i»l<i®1' 

vssrt^^(^ I 




k|<pI<I(.'o»t oIw?!! "Sltwr Cff<t1^ I 
Rf«ji ^ I 

OTl^-spI^ \g cSRcqi] ^*1JW Waff'S I 













Ampere meter/Charge indicator 


(fei ! 'SjJlHvS'fl ^T(5KH 

w 'aotf^RTt? ^w, ^fSR >1^ R^ifl ''R "^t^a ^'o 

'aUt?^>t?rR ^ ’»RR'lk® - 53 ^ '5t5?!3 CBtiqc<‘B<[^*5T‘SC'H^'fl >9 W 

^ Wl, afc*l jafi;*i ^ <3 'aiiiHilTfl 1^ ^ I 


*nt?? 9fill**^*ll4 |5liit«fl (jnfTwflwT (Necessity of the ampere meter of tbe 
vehicle): 

"fiat's”■sJt»1T Xfewiifl I 

Isftjl ?5c?j^Pit»ir ^c%pf m ^ -■ 

- ^ # 'flm -5^. ’TO, ^ 'SOTf*^ 

I 

- 9 ca*itc?^/9i%sipi5g "Bi^f «ftc 3 =!t > 4 '*111^ 

Kfisrti^ f^ixf^viR ?if5it^ ^ stTc^ I <n 

- 9 c3«pt5ci(i t^ir=w '3(il'SiispiJ'ii(C^i3 ainn*f^ sij 'aut^^REl^ (liiBtc^-ff 

- <tlf^ 9fer ^ ^ H3 

f^i^rysri^ wii'fl fScifi ^ i 

- 'afCfRs ''jtl^c® I^ISr 9 f^cJiG<; ^ «Itc^ \ 7fj% ^ -stfe® 

^ ^ 1^ isf!^ 9n?r ?5s ^ XTO, 'srm fm ’TOt w, teSsr 

’aiJlf^t< l^i^tWRr ^JftPTW (ConiiectiDii of Ampere Meter) t 

- CT '■>fif¥tS< ^ 'suiHity 


'afjtH9R ^ orWw^ 

^ ^ I 'e«ipMw^5 fStee 

5ts!m i^fSwm tm T5iK-^?in^ 
’inww Stiw I ■’KP^ 

*nW3 Scil? ^{jnT C30<?r‘ijc«« 
((Batteiy) *fnR?S? m ^ i 
’iOTiniS riI3^ 

s#Tm/!qi^wr4 afi^snf^ <?fm 
*s?t^rit*Ps ^Ttf ’ 5 ® '^Tt^ I 


eATTEKY 


AWlWlETEH 


TO LIGHTS,,rTC 


genehatoh 

Wifino diaoram s ho winf^ location oi 
ammalor (chortle indicator) in tho circuit. 







^^br- 

«twl^l%r®t (Necessity of Charge Indicator) : 

’Rf <4^ ^ ^ 

«ttc^ I ^jiuiRc'® ^n»|5T wkil '511^^ '3(jlf^«il<i ■??[ ^5^ isi ^ 1 

^srl^'^N^ C«Hlw'B< ^ '4|J|H«II<I ^ 'sWjHJ >||RkJ 5 ^5^ (i| ^ <)l|^1B 

c«tc^ ^ ^ I ‘il^'iJiU ^ "^pr ^ I (<i ^jt^r 

3i4iiI?i l^jpr^s^tpsprf : 

's^®!’® ^I'^Ci®!, ^jIwIR Wlf°®RrRr ^Rt5 I 



■fe? : 

’*f. ^|R» '^'s ^l^pc*!, oll^t Plwii '^'*tiT'Q PT wl(.*il <p|w^ 1^0*1^ ^ts I 

^!t*<Rl«^® 15 ’4l1^C'bl»l?,« C®lT-'’'’%® ■^1 'o1R4 I 

^fsIPRf *lf® ■’IC^ ■’IW ^ ^ ^ '51^ Plc^iJwtl 'sn^twlfi'®! 

I 

WT •HSItil^l "SIPIT ^ITf5|^ l^bfi^ ^ ^rtW I 
■ 5 . wfH'^tf^Pic^ai (^31’pH/»llI^?/t»Hll»l« 'a('®)h*fRS I 

^* 1.8 'aiilHflUfSiUn « 5r8f-^R>w'5< (Advantages and 

Disadvantages of Using Ampere Meter and Charge Indicator) : 
«lj|fs!|'IS|< <11^*1 I’M (Advantages of Using Ameter) : 

i. csHRiirB^i/sp&RrCT'B?) ^tfi^PRr ^ ^ c«ipr ^Jif^tpi 1 ^<pri >iTwr «Rrt 
I 'aiji'beriJHJ w, tpit ^ ^r^e?^Rr 

^vs ^c'© I 

^ ^ ^ ^ ^Jlf>it5lW5l >i<ll^9 ^ 

I Dlls'll I 

'fi. '5t^ ^c.>o ^l<pc®1 ^j1i5|1^ '0^1^ [>\'^ 'Q ^•iiHj ^Wt?P*l^ ^L'o 

^ I ^ (?T^, ^ 









'•t. 'SlilPl'BH 'ai^R^rr (Disadvantages in Using Ameter): 

8. 'aiilR'St'Sl ■’1^ '^, 'SRT c^Wq ^ I 

b|i8r<^R>w'Bm (Advantages of Charge Indicator) : 
i. Rp«i« I 

«. ^ 'S|.«|J|<f.iMf<V 6 | 12(tif«| 41 M I 

8. 'a|>^l<'xPlQ^I «Rlt *l®C?r, CSRH^TS SRRPRT IWf 

I 

< (Disadvantages in Charge Indicator) : 

i, (l'arHlw'B5l/^^l5lw'B5l ^ ^ *0^651^, ^ iptT ^ ^ ^W^rl 

I 

R'Sst '5^f, ^ ^ROef ’I'g^ I ^ "51!^?. 

'5l4l<4lfi^4»|tl ^ ^ ®Hj ^ '^PT (W?»r ^ 

yJjV |^{^\8 ^t'O I 

\S. '9|ej'» R»5'8t ■5'S?n?r C^ R'®i IR I 

8. CirOo'iu^i 'a(3l'»erl^c.*it^<i wit’ll cf^tH ^lloti ^ I 












^'5o 




I ^(.'9 s)h)W ^R1 *llll? 

« I 'siJiHlIlil f5|'B|?l (3SH '>iI(¥g5 

i I Pl?IM ®lRwJ?l ^1^ "^7 

'ij I ®th c^WRr^iwiwT ^7 
V I ®rH ■^il^ '^(.*1 ^ ^7 

i I ^ll^C'8 'a()lFM?ll<l R^lw^l Slosl'et^il'sl I 

^ I f5|U|M<l ^?piT*t I 

« I "Stf^ ^Rjt«puw<| a|(.?||«t^?('8| ^ ^59|351^ ^ #1'7 
8 I 'siJlP^iiH Pii'i»lw<i (?r*t I 

(t I &ll^ '^Rjc<p'5c'9<i I 

i I 'jlfvbW 's<j|H{|l< fsj'BiW'iJ 2|{.i||®t^i|Vi»| I 

^ I fb<ii*i^’^jif^»tirt?i fii'Btwii ct^ I 

8 I 'oulP^fil'fl I*i»i^i 'S oiRrij, ^j^^(.fi5i '^R*^T 'Q 'oi'^R^ OT’*} I 







fOT 'FifSrs tfiR ( 15 T<fRf^/ifl»lf^) 


^V.i 'SI^HwfB® ^W*l (Pr'iR%/«SFlf*1%) MPI'S ^|%*T Tf^Htt^f: 

15r(<|?i%/i<i®if5t% i£||^«ra^ 'arhiR ^ 'aicSlwtliJ'® ^ 5|1c^ I 'q'©>llt1 C*tl^ 

^ R>C«tC«l5l CW, 'SlcUlfi^ll, 1^, CBf^pRH, ^ 

w ci^ ^ I 'a((i5tc>iNRc«i<i 1>ria[i#/>iFif^ 

^at«tltBf ^ ^C5it- 

sWcsr 15r>iHf®f/‘ai®rf^ «01^ 'st^^ PiPiwi^i ^ ^jjl^r ^ ^ «hc'«Ki "spijf^ ^ 1^ 

atm ^ I <ii^*t HilbNH «tJl^ (15r(£H%)/Pi^^«9 caM^I^ sum (iii»iPitlf) 

^ caWc5 at-qiRv© ^ I ^ caM^ 1^ «t1t<t c«fc^ '^HlPi R^c?iPi^ ^I^-isra ’sr«of^ ’Irt^ 

c’lTc^ atw*f I liiwwi ’|jlc»m 'sluh c’fcsRt c*TC*t cstc^r ct?iT 

*il5i I ■^hhH'o ^ijtc^Ri’ csw?r ’trf’T PiRiwlt's^i 'Q ^i^pitSl’ •^.oo 

C«tC^ 'Ooo *1^ tiR?. '^BT 'BH io C?tC^ i8 ^ '’f^ I §HwI'8> 

Btc*f ’-Ul'^ii '^1*1 iIh c^I^f *tl%*l?r 'sr*o%?r tbviw atm i twBi?i tb^lw ^ *lj|^ii aiMilH 
^ fs(^ ^ ^JTCB^ C5l%^ w PllSl^lW am W I 

<m 'Q ^^rsm ^ i<t8i w i tflF Pil*i«»tw W wwt^ w w 'aiji»ier4; 

C*11^ Mll^l^hC’f I 



Axt-CKO iXi«« 

fSm ! '^b'.b 1%u(»(f^p|Pi'» ^l<i 


liraic^f 'a|^|<i(,«il^'» olio's (15r<iFtw/iit‘lPlt^) ^ I 

'a|»BHwn»'8 ^W*l (^'flR%/‘flPrf^) b||i>|'4 ^FlW : 

i. »m%r (>iPix!jn 









8 , 

<t. C8pfl? OTBf 
'Jj, 

*1. ^iJl^ c?rQ^f5?r 

W, C5^ 

«s. liRnir Ia»‘il5i 

io. csrf^c^ 

^fSR PlPl'ot'Sl 

''SRM^ C5rfqi?FlP5, 2fff% 


'a (Pr«gprf^/m«lPif^) '6lt^'a|*V ^C.<I1 : 


^i£[irt^/i£i®[f5|t^ ^iPr® ^flpT 

'4|'|j (I«t«t«|/C*lc5l®l) O’lPl'S rIsr 

i. '^HIR 'a(C1<(> ^»l 1 

'^. W?E*I5 2|t?j|et»l 1 

«. 1 

'5|j|v!9«|»l 4!){.iiler-| ^ 1 

«-.t^5?w5?r8CT^'^ 1 

'to. ’trPT PlPlwIwi] 2|^?Jt'^ '5?r 1 

*1. ^ 1^ (3RI^ 

br. ’srf^ *t<?t ^ 

1 

Refill o|«l'^ 'Q <l|iii1(.^ ■'Ill ■'I'o^ ^ 1 

i. Wt*TlR ’*1^ Ci^Pt 1 

^1% *lf5^ ^ ^raT?iC*l^ 2|c?il®f»i ^ 1 
«. ^Rwc-ln 1 

8. etl»ilR 'aulvb'4>H«ii) stHiHef*! ^ i 

Ct. alt^llen 1 

’5j. ‘iRIi’f ^llt^ PlPlwIw^l ajCUtlSR 1 

C*f!3|t®T Rail'llaioiilet'i | 

’\. CSRTN^ « ?5T*f 1 

V. ’siR^ c^^iarQ i 

oh. n’(i»*iii) ^5rt^»T *Rn?r'5rt»W'^R«^iTr i>h«p « 
*i||'^t’® 1 
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15f^ &|»?<P(.<q> fifsiw tn’<iCi'® ^ C*{, f^ra^I Pi'sttJ Pt^h ^3(1^^ 1^ I '3|^s^ 

m to sm to:5 »nto '=ngw«f isito ’til^ ^ ^ w 

•tjlOTST C5C^ |PTR?P 1^^^ TO f*fTO ^RTC® TO I '*f1^ TO" 

tN^ro^ ^«j?( ?rt%^ t?jt^ vsiypiviiii^ f^i^tTO to TO ^ TO ^ i 
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(^ Tsprf^ CTfaH^*n®w 


(«) ^Ifiw wlnlfl •^X.W'® 


(8) ^WIC-^ '«'8I^Cl?4* I 

iSai: '^s».8 c3n®^r»HJl»r 

t^PW M*ll« «Mm ’K.W'S ! 

P^I*l*IJl*l- > ’If^ ^ ^l*liMl :^'5l*w ’tll^ <11^ ^illcw ^ <twc® 'Bl^r 'oKw *W% 
*fi%^ «j|ii*tk'i I 

Pi*iHji*i- ^ HPT wRruH: ’irt^ bhiw 5i»nro 5 |»r* *iii^w 'iiRit*i iJt?, 

PTW <ll\W Hin al>llR'« ^t'e ^ | (flRT^'Sl*!^ PTlHHf^ 'iWRr CTtPT 
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Pl*lHJl*i-« hPt HPT ’Stdlcil: ^ ^1*1^ »flf^ % 1^ ’i<lc'* ’tll^w HHir ^ 

l»Tt^ CTW m*ilt'» Rw I 'olti’ln wh ^I's^l rtHwIw quit's ^c<q I '8|^t«i^ H 

’JpiH W, Hll^wl H Rw* ^piw I 

i>Hwil *IIC*H "01MJ Plt^, PT ^ I^w ^I'o C^ ^wQ Rtw Mlwi I 

I^TfHJH- HPR : ^ ’STO *t1f? »f1f^ 

'SM) ^ ^ Rti'o <itw, H^rpr Hw 'B'8i5iw»^ ^Rifir PiwH ww*i i '^rt ’rpp® 'bin prt 

^PT ^t'9« t^IRT 1^ 1^ H Pl^w «'»il»n.*i whlt« ^ I 'b1^o*i '51*1^'^5HT 

mew C^ ] 











^i(.'o<i »iil«5i ^)i<p Pi’HjH OTUT'^fir i *ii^^ 


«llf^ wrs»ti«ii»l ^ «n1^ «ft% «fi8ttJd3''lW<l w (B.R.T.A) 

liRr Pi^u P^^il^vo <p<ic*)<i '5rf>OT*r 'o(iwt»i ^o'o '5^ i S'® S® ’iil^ ^fipT •TW?r, w>Pi’^ •TKRr, 
<lliil ^s)'a| ^ ^fH I *1tf^ ^ *(lPlO'‘P<l »Tr*f 'Q IS'^HI ^'0 )|Pt tsi'^'S S® 

ntf^ <£P^ ^ I (?PR (- TjW ^ ^eSDo) atWR^ 'ip^ ^flf^ 

^'al'8-g I *tPi«ic<PR ’ttf^ 0?lf^C^*PT ^ ^ |[-'^ ^ I 

’lll^ t^3Rr S'a* R'aiRlSii) ^fWicsf S® ’iil'^ •iRr, 

IS^HI ^1*1 Re'S I 2|1% R<C|R® ^ ®s)| Rcii '5^ I 

«!# el’tRWW : 

ntf^ « 2|^, W- 

(^) I 

(^) wfiR^R t^cqJ-R I 

(n) i 

OV) wletRa^® >llPl<Ptl» sRfsf ®*pRl(.«l 

wfetc^'R »(llW>c<pS «IWK I ^ ’tlf^ C5f>Pf '*rt# ^R^IRC'I'SI 

»1lf^ *ttt^ ^lPl(.<M •Itsf 'Q IS^pHI ^®jlpT (.'SIMP'S <PW S® *ttf^ ( OTSR 1>W - ^ - 

^i'Jjo) SRR’jW R«lR^ pfl^ «tl1^ WtPlC^^I I 

’ttfw wf^c^'RT ^ ^ I «|ett=«j‘*R sjf^ "W »i<il?ii ‘Psc® ^ i 

^Stsrt^ « esrfS^RTH ^ C^tCsiT ^ifWl 

‘l^Hk'I'S ^^Wl Rt 'SHJ t<p|(.Hl ^gR*rtC5t^ ^ (.<p|Hl CsrfB?^ wleff^ 

'4iiw^tH ^ C5T cwr «jRm ^ c^ ^^ppm StiHt*ij %»r w(etrai-«i»iR 

%^wft («) Wl^lW^ fit^ RR^lHir t>lNW<P W||J<I«IH 

liR^ t^dURiw «MbR >ir^ 1^c»R 

C5f®fC^*R liR^ ^ "Siw »llIi>R'(.<p'5 SRH ^Wl I ^8^1^ ^ ^K<1 wRtRS^® 

wiUii^Hfij insRsT c^icin ^ TjjsRlCJR ‘p>M»'©t RT '5RJ 

?ll<pw ^RT t<p|(.*il aR^ ciiRn:^*R^Rt atc?n®R^5^^ i 


^fltlt c?iRrc§^ t Rsn?Tf t»ii'G<*iiw^ ^tiRrs R^itw ^ t»ili>iRiH 

■fl *IRT 'aiti’^lw wf®t'fla*i(.»m "sHSIt <iRS ’STRf CSRItWiT ^RJ ^fR^W •RRRWMT 
^iC^Rf I 


wRtuSiWfl SlHl-lJ 

i. 


R1R5RIRS 


^atWR'^ I 


Rsfr-®i, RcBicsnR®-ct, w-joR oaR 


















^8^ 


' 0 . Ri)*i ’llf^ iihad?! &*il I 

8. 8|% ^ %ir 'l«qt«»i •‘Mcvo ^ I 

ulTj^^iH wf^{i^3j-n «nB?r *t^! 

t>)l'i><i*lH 'aiN'ilPi <ph<p/s|S^ <p|<is> (sic®fn>ci<i ^5}^ C<?lC^ ’fit® (.^»<h *1^ CsrfBMl^TC^ 
^ WSf %lf ^NW 

Pi»|l»lR® 'S ■»l^<p|w 'a(lw*T*( '<P«lt'0 I 

i I %T ^ ^ (Bill of Entry) 

^ 1^ «lI1f®?, (Bill of Lading) 
o I ^i^cipr (Invoice) 

8 iiiMl^rc<^<l1?r(L.CPaper) 

<t I csicsrt (Cash Memo) 

® I (TPT^I^ (Sale Receipt) 

<\ 1 ^'s|sf^ 

V I «t11^ «t'efC^'*tWii w 1^ 

%t^ « f^lSw*! t®3lfw ’l%»tf*f ^ I C^, ^ Ji>1^ 

'a|'‘(lRfe^ ^»II S|«t'»5) ^P5 ^51'^'ll ^ % Sitill'st'l ^ I 

^ ^ 'SC'iJlC’t C^ ’ttf® 'a||s|WlfH ^sc?r «ITC^ CJT *11%r C»R3J wf^C5ia*IW^ ^ 

i il^l&'S (T.T.O) I 

^ I # '9 (T.O) W5IT ^ I 

^PfsMsR^ '4ilMiT< w R'4iHlU<a 

^piPftsT '5?^ I a|ailet^?i «^arfwra "^NaR >i"*11‘7W<i *1^ »llf® «fett^*PT w 

*lt'Q^ <)lw I a|^ »i'»(5| '>i<jp|\B *i|^t<>i»iw '8 I 

CsrfBTO Mfw ^■»t^ 71%*f tviliJo^iH 'S 

«I^tJaS*PT 4 !|ItIWi 1 l ai^ wf^tJai*lH 'snaj aRS ^ CSRTtW? ^ 

'W'®t •l^lTR (?rW^^ I 

^<itlpp (?r, (3it^ C5^, ^^^ 

<pii|{i ’srtPRr ’o(R<p<ph <)h'o <p|<i’«lhl« ^rfs^ ^itc^ csiCT'cai cstc^cs 

^ ^ ^ (3%#^ C5i?riw apR *ite*r ^ ^ ^ 

Wflh wit'll "Blil I 

fTlt^ CW «%#15T (C»l|l5<«IIW^ ^H^H«I) ; 
i I (^ (.>iiiJ5)«iiW5i ^ »ti% *i^?ribRr *ii1i5iT*pt^i> 

^) afstl^ ®1?r -tWllH aRRst?r ^’RT l^ll^ 















’*f) taRtRj^lR <P'^*lt'»P51 'a(^(,a||>1»1 St^®t <PC,'SI S||t<p | 

^ I '^rsR wl*i5#*f ■^C'o cinl <ilw '*It C5pPf CSPPf R4lH '^*t 

W « ^R?55T ^ ^^5r9|5?t 2|*ra >flli>f»i'w'5 

'9 ^ 2|'o|R\8 I 

o I w mQWw< wr *(H<KW5| (Z|R «|'6|R^ <?[ c^ ^ Rww Rwfbvo ^ 

(fK?, (.■’PWI 'O'S 9 98 Sjwl'stj I 

«ii^c>i*i 811% Pi«»iMPi 9 ; ^??rtwn 9m c^ 

9r«?ii^ J5i^ «ii^c>i*i cff?n? wsr ^ i ^ ^ 1^ i£i- i£i^ %>r 

*n^pwfiti%iBpu%5[^c?[% whij'si «ri?>c® ^ : 

i I C<1*n*f1^ 4!jl^'o|w<) <5^ Wf I ^*f“tfwl<l S}l^'0lw<l 9rfU Wf iV 

^[^■55®^ I 

^ l%Fm(?lT5im?p?Ti1W I 

9 I ■"IlfllW 9 ’?! 1^(19 I 

OTflT®1^fr*ti^ CT '^1% f^'aiWlUii triw (Lamer) »11^C>1C«I^ W 

^P'SIWH ’TW RuPlR® ■'fl^’lar 1wc® ^ I 

i I wfaT0^‘1»1 aff® 'bl9'M ^ %tlw ^|I1R<P 9 ajhPl^ OTWiSl^ »liluR»t<p'5 1 liRS^ 
^rw ^ >i9jif?|9 ^5c?r ^ cv%iH PptJwsi ^rf’llus ^ 1 

^ I It® ’llllSI^w'B ^ •IJHW'Bf^ >I9J|R19 i 

9 1 *Tt5re<Tfif 31l^c®«1 519J|f?|9 I 

8 I 

®n?Rnr ii^t*i»i ’rt9?n?t ^ ^ "H^ww-si ^*ri *ttN5r ^51 % c*tui «*tii:^ 1 ^ ’ifNir ^ 

■‘MIC*! (.41'olR^ cff?rt'^5^ I (.41R^ *iH'>p|?i ^Ri *11%® 

i I %l®(jt’t ciB^ I 

^ I^Jl’T (iB3&9 

9 1 GflW •tl’T <Pti(.«i sjRRt. I 

CHHI^tI^I “Tl^^ldRt C^CSf ®il4,t'(’i 8f^iC®f^ ^Ijl^ R®t ®tW C*^tC® ^Pi*l (.'»RPi’t'^“j*i R(i'1l'i> 'o(Rt'® I 
«iIr(:»i»i 8t1% c^caj aWdf ^h<p| *ft9Kt^lft^ ^ »(Nlfi «ll4,(.^»i hD-jpI^i 

■511*0^1 ’ii9?rt ^ I ^ % w ^ <ifN^ 'stt*oc5r ^ «ii^c3i*i *119111 ^ 1 c^im 
'I' sihR *(l<ii|R ^'SiR »iR(.»i»i *il9?tT'*rt^^5Tt I 
•1<||?l*1 * 11 !% : 

i. (.<plwl »il^(.'>i*t w^$t '^ti;^ 'adwii ^jdt ^*ijl(.'i(.*l'si %Ri t»(l’®l(.<i<p 

ajlf^ ^Tl^dldRI CSRTtW ^Rr ^1% dtc^ l^llil^l *t1?tC^ I '^5C^ '*1^ 

di, ®il^didRr dnrl*T ®'§I4 ^Ri ’i(.*i<i R*i '5tc*wi ^rri *i?r ^ RRludur 
^stlwH ^ (?r c^ '®l% csk^ ^ ^ I ^5|% ^ (?r, c®ldit 

C*Mt*1lf1551^% R^Rtdl? ®t1dtH *153? 'RCR aRfsi \s<(»R(.*i fi|Pra XIRCSRI (i|?»'aH 
tsRrRj'^'o •I'sj'i <3^n> (.*(R>-<pjH ^iflJR'Wu WtR®t ^(.'8 R(.^ I 





^88 




51^ ®T%5TOjfCT5 ^ JSitfet llXw*! «l»t^ ■5'8?n^ ^51^ (StC^ 2|% 
1^ *11, '^'ol?l Hi IHWW ■’Rl '^Cll ICH cH^ Htl’t ic5, ^'ol?) 

if^f^ *fitHll 'ai^'ol'T ^t's Ud, <ill?, ^1*1 d R^lR'® *1 HhI 1 IHd IT *ftCl, 

^sci sjl^Fo?, afojIHi ^ idd Id ?t«tj ^ I ^ iui^Rj?, ‘il^G'»i*iilft hi*U 8 |f^ 

*tl *ll •ir^Hl ClWrot »i*«jl¥’® *lftHll 1^ 2|dJ^ Itdl iflJ filHl 

'^id *iftHii 'oi^'oi^ Id *nid I 

O. 1l^d*l lltldl W«t1^ am ^SH^Id y Hid Hid Id iflHl Hid 

Cimt Hl^T® Id Id; Hd H® Hd d, HtdUHlft ^ dWtl HtHl Hid H It 
Hid H*I11*f Id, d CHCl ^ Hill (<?) ^*tl11t stdtHJ Id I 

8. d CHd HltdH iHldl HtdH Hltddl dltl ^4 nil *11 *tddt 

hIhh^h nil Hit n, Hilt hiRh *iddt fn *td Hit n, d choi ciitw 5’i)^ 
nil Hif^ dd zjf® 111 itdi et'ij ntn (to/= (*fisi’*f) '^tni t^d ni i 

fl". d cHci jai^fo?. Hi^dH diti ^€K nil *tddt tidi h^h ntidi Htcm Hit n d 
cHci diti ^€K idi Httii dd 2|fH iti itdi Himtn * 10 /= (m’BtHf)fid 
id I Hd '*1'^ llHd d, Ht^dH HlHt H^*fH <ll*T ifl ’*1'S^ n d, HldUHtSt Pi’Clfi'o 

Hldl I^IT HtdH Hid H *ftltl '^*11^ Hll*t tl»T, Hd d CHCl H^*tH (8) ^*fltltl 
%1||11 h nm 'Sin Hid *flldl I Id d, nt^ddl Hl<Hlliy>l 

di nil in w H h^ ntidi Htdn nit n, Hd HtdnHift H^dH Hint 

H^*tdl nft dtHtdH HHl^ld iPfe *lHf^d Itf^ Itmi dMJHil *lftHt 
*fd It Hid H^*iH Hl^dH nm H?Id H^lHtl Hid *ttld I 

'b. d CHd ISI^ Hl^dH ntHHlft Hf*tH ^ ^1^^ Ht^dH StlH Hd It, d CHd 



HlllWl HiRj StHtdl Htltl*! R^H i dtdt ijR* H HHtddl iHdf dtdt IlR Hilt 

«|Rltl Hdl Hid ifl H*lltdl HU HU dtdt H 1%1 IJlH H ltd, Hd Ho 

'BiHt) *flH otilll'll Id ^dt H HHlddl 1 ^ H^ptlft ^!d CHtl Hlltdl ltd dlft nil 

*ll tpHl HHlJtdlld dtdt Him Hid HdtB 5 (l 1 lHs^BlHt)HlldlRiHld I 
ll^dl IJpiH Itf^ llHtl ! dtdt 13 % %dT dfSlltf^ ^iPlH It 13 % ClfBntl <£m 

n It IH JJRhIS) IW H?dlHl It 131 H 1 Hd, It HHlHtl IltdMT HflH H H 13 td*t 
CllHtdH RR'^i Hddl %dt dldf Pil *?3 ll(.*l H^[ 35 l n Him llHt ■^t'q'S Ht HHJI Hdl 

Hd HdtBl (HH*tH) 'BtHf llH ’a('<Rd 1%5 Id I 









i I I 

^ I t'i^IVs Pi’HjH ^®h.' 4'^ 51,'^lil? CT'Ot'll ■<P'a 8 |<pN 'S '^'^? 
O ’iplH £|iH'o I 

8 I isji^'6iwij filWi) c^^nir <?r*f i 

(t I’Hf® 

^ I *tlf® wfettJaJ»lw< (?K I 

‘\ I c5qf6?prt=T(3i%:^»t=^fir^ 


I ^w 'BT*f Rc?l 2W*f *nf^ oHIt'o 
« I ’ttf^ *lf® 4l'»k<i ■q»»ilt'o '5^r I 
8 I *tlf^ ^'oiw <lls?|(.'s '5^r? 

<t 1'^ c?rP5l%*HiH^? 

'{j I Wl'i i^*liH ^'o 'Q ^ 

^ I c?ri® ^HJlwii "^if^ ??.«c5n?r^ C5r*j? 

V I *1l*1 '6 Pit'o ’it®! I 

Jd IBRTA ^ (?K I 


> I «tl1^ wBft^'f^T <^®lt'8 ii|15w file's I 

'» 14aRI«^ ‘iRc'»i*i •i<(l?i'i (?K i 

8 I %?i?r C^siHr iitl^'olW'S) #t I 

(t I «nf^ wfeit^iH I 

'Jj I ®tlf^ wl^t^“i^ ^'9 '8 











Automotive-2 

<ia( 


t’P'ol 


i.i ^CT*l PlP®>l >llRJPlwiP1 

•flPr *f 1 **l : 

t£iw 019 ^ <iil% «nc*»Ri '6 ' 8 ii\ 3 i?c*i 5 

I 

'srlt*l5 ■^hlwM »iKlwj wi^/ ^ 

^1^C«I1»T I 

i!|| 5| ^«|*| *f|*wt ^ ^ « I 

-»l'a^'SM >1W »1JI»I£.4® I 



1 Saj: i.i isiPr '*nc"»Hi ^ra*i 


’TfP’Bf C«l*Cffl 4 ltM «lt*W *|| 15|15 | 6 *ll Tfl^ I 
-wH 'Q ^?r I 

-(,'9HR?)*i 'ill^ *nc^Rr CBfsT 'oiWIwin »l^Pi ^^PlRl*t I 

’ 5 T*Pl 1 ?K^ I 

^ I 

-'»l«liplw 2ftot%& ’a.I5o«, 

I 



<mkW f6ar; iai15r*iic^^^*pfl7«f 

-<ii^ ’llt"^ c*|{iBi*i ^ i 

-■sra^gH^ *ft®n cb^jwnfl i 

«'a|l3T3cff|'B ^ « fits ^ I 

-'skliplw fi^/^l'Sl <iwt^ R>*ll I 

-ttliilisplws ^•il^i5PiIi»/*i»(^ii R»»il C’iti ^ I 

d» 5 PTl 5 T 

.^iMIl^l^'s* dUH^iH iw f'fik ^ I 


^ XhwO »|1^ CWf^ C*H 1^ Ci^tCS?t1»l®^ 









'*1 '6 ^1*1® I 

■'fldSiJwU Rea Y ■'ft« 1 ^ CTtwt <l's1»i 

1 hR>'*^P 5 ^ ilWUii I 


I if 

irare^ c?ir«ft «ii>iwt? ^ i 

Irk : i.o ifltSf *ni"*f?i *ifl^ 

«iPi 

"^f^e I 

-'8||®l>{i*l'B ’Tft’T ’RiPlW '*Tt« I 
-fflWfl# *ftBat1^Cl’lSl*T^ I 

- «(|5tJt*l'Ii *ll^*l I 

-^•iwu •tl5,*i "^Iwifl c^uJH ^Rui <IN I 

- wjlS'Bc'fB 1^ C’IiSK ’IM t&'ilw ^I'oh C^ 

'^f^Q I 

-■^•Rr ^It'a5i »i)^c«ij ^s|Wf'5T*f 1^C^WT'S I 

- 'a(|\s3c»i’ij •il^'i ^5 iHii <ij^j& <ll1% ^nai iTW I f&Z[! i.8 Pre ♦IttH'S 

-^lc"»l^ ^siwT '3)1 ®jwi 3 •fl^H i^oi "bh 1^ c?p? C'f'e?i1^'’iw^re^ c*tiSH 

-tfiR (»tt« ^ I ,^e2r^^rn 


Delivery 


iA R'^ln « #fl? 

^?rRr 

^CT*l »llf8Pi W*! 

-■^iw tifiR ^|Pf 'SlMw •IRit I 

-•Hf^^fircsT^^ W CTSiRt lfra»f *ll^W ^tw*1 I^^BteRT 
M*il'9’^?r I 

-I^^ltas ^I^HW ^fe*t ^ I fi 

-f^jw-d ^ lfC?I*T *11^W^ RIBM ^ I 
-(W»lw« »ll'»F5^^/wl'Ti/3P)|*t I 

-'5f& R^l« i.Itt<iw R^'®' ^ I 

f^PlOT Rr»mw 'Wt^ dJl^w 

^ I ^ 

-C1*fRf, R*^lw« WCaj'?5’1C?Rf ^ « RtW 

^*®tGRr R%'8» 'q I 


'aioJIwid!'#-^ ^8J» 


-R"^1’!| uiRwtwi Rtw lii^ Hitm <^hiP| o»w^ I 
-f^’^l-a liiRwv 5 l« Rt® I 

-'o(W»i ^ »ral»il5 ^ I 

-C*M1? aiPiwv ^Pi Bms ^Il?r 
’TS I 

-csifeH ^^Rs/Rh^l«M wcu iswI^'^ra^gH's c'H^’SHT 

*lI5s*l<i I 'ai'ulu *fl[^ ^ I 

-■^prajsj® liRIlif »iC^*lfii HRI^Ia « S5(^^ I 

fSaj: 5.4 j <ilf3|«^ •IR^VS'I I 

<fl19rcsrt? 

- ait^»iiR Ph^h *(1^ RPf's ^ «nw1^*(nr ‘*rt& i 

- yiwolR R^ls ^*(tif*l'S C*M1? aiPlwtvs 
OJplMV ^ I 

- 11}1 'a(W»l # ^ I 



- ftt*M <iPT«in? ^'M4i*i •fRiRr R'HII'® mw '8(»l>m"I (^^©Br 

- Pt^ »fl1^ 

- ftwa dPT « IIRT *fl?ni R’iD'B «(1^ ’a(^»ii|«1 ^SBT f^^|<g ^til*l 

- Mlfi'8 1} l 4 ^*t ^ Tfl« I 


^1» HWl ! 

- vln^wPww ^*Rl ^t'o usmlfl 'aiM*tlsH i 

- (SlPr •ll*^ 'fllW'B ^t!l«l sw<ll^ ifti <p|fl^wit<i 



I tfeir ! vI'H^WllJwHl <i|ft|"liwiEn 

CStft^^TKK^^lftrT 

- ^ >IW*ll*t flat's* ^ I 

- ^p$ (a|fB*T >i?.wl*t^lll R^'S' ^ i 

- wRwkwff -n’iwU^lSl •ilalvu'^/CTl^ij^ i 

- ciiRwl« « i 

-^*l^f5^i5?rf^^^)OT<ror^csisH‘’s^r*PTl?t®f^?rt i 


^ I 


¥sft-o^, 'aitlS|ti||I6«-^ W-io^ caR 





^<1 '6 9f,'9 (4r|tf '9 '9)«J'9 

I 

-<^ft|*llMl»il CPWHSlif 'Q ®l<lljpl»l R^fs* I 

^J(lt,"l C*fiSl*I « <Ft*'«|'»i'» <inil«M >»il^lwj ’lR^I« ^ >6 



IBar! J.b" <piss,tn'I»wii R^w^H 

-<*iRi(*ilwifi»is Hlf^n <si«k (,ef5 'srtC*RJ «m<pI 5 ^nii}l5,'oR sRI i 

-cyl^ »MlM< 'swRi.^ csi^ ^ I 

-'a|%'!»Pl< C^ltl^ C'lK «^5WR®t ^ I 

-*(R*il*i*it'B| •m*! 'o|n 5>(,ii (^ HR^Ih I 

(SISIn nin^ln <pc.n c^Bwit 'iR^ln ^il i 

-c^, ^ % *fRT^li*l?r c#r ^R^cu’Sn JUfSRn; RfB^r 75 c® ^ 'a 

’Jal'O'iliJ »lRn'^«i 'W I 

QFflf-RiC®*l *fR%W « 

Row*! »l*i» « Rc^«1 'o1«i'o #5 •iR^ln I 

Row*! »|*iwlu '®1l %i5 1 

eiRsR Rl C5® Wf\ Rw*l 'ol'l'o ■*!^Q I 

C|FI^ ODnIon CfffBf& ■’T?^ ^ 1 

Rfift ww ^ 

CjpfS o&nlW C*j(Sl*l >1^<1^14. ®c?[ ’aw1?'5!t?S®^5ft5^RHT I 

^ 'ako*! C*1C«*1 'a(jlw«il»y ^ I 

XRiw »nii*ii*i <<Rr ^ 

1^OT5’«iPf'e R^'» *it5R RhSI® «iRt '8|*|>m Rf^ 7iiiiK'*l 7|®» ^ \ 

'9 <^Rr R^'» *ilaln RhS)® ^lal 'oiyinH n*ta ^In^onSnlC ''! 0 ^ ^ I 

^pR^onlJonn ^l^-wlR®! R^I’pH ^ | 


S.'S Rr ^1^ 

- j^t«W Ricsteil 13t4wil/^l®l»i 

- f^^loan on*io«»?l n*i ^a I 

- C*|*lM ‘Hlo'H^f alwow *jjl> lsliwt^^‘il'8* a*a I 

- (SPiRf Hloo*M^ 'naaslK*iftt«ia '^^oaHi|,o*!a *iitoa* 131^^ 
^ Ro'Hta'a RonD*il ^ 1 

- *|ftW4 H|U>I44,(.4'9 

lalw^,^ Ro-^oa Ron Hi i 


ISliTdini* siTi’H 



Rar: i.}# 



aidJlCVil^®-^ 



f6*r1wt *iflifl»Rt 

*t1%5l*HT^?f I ^ \\ 

Icnil §'*15 'si^Rj,'® ^ f5*l(l WTS 'Q 5l'®l*1 — 

'afl^lW ^'555 I^iwls Hfii>l*iil I [^ 

-5l§ C8|5T|5 ^t5*i »i55'aK ^ "'fl^ // 

<fll^ *l'fcI§C'ft Pl'»l5 'll^b|*1Hl ^BT 'a(l<‘lM 5l'S|*l C^ 

5*5 liR^. •lltlC §1^^Tt'e I (/ ^ vSL 

- tirf^ CsprRf Qfi'v ®W*T 

fS»TtTfl>e iflRt, >41^ H**il§C^ ^1^1*1 OTl *»»«« (fit '*T^S I ffeai; 5.io 

-5!ft esprit *lfiM*l*ll 5*C5, ^1^C5« i*tii ^I5*IC5 

5h5pl CT5^Cr^§W?^ I QQ _ 

PlCafiN ^l'*!’! C5fl45*l 

-^•ltBW''lJ«l5 »IW CT C9i|»il5 ^t5*1 *lftW4 ^<!PIt*t 

5C5C!^ (0^ 5l*f 1^ '81*151^5 ^ 16®rt ■*?!« I _/ , 

- 0 I 5 I 5 ^t®i if5, ^.filw ^(.*1 Iw»if5 (£15t'“fl'5l5 ^t*i I / Ly'^ '' 

I 

^5 5l5t §JflPT 8/f 5l5 5FItl^ ^5 I / \ i 

-*Pft5^ W fB»lt CffQ5t «JC®I^ 1^ 't'Hi** 'a|I^IC5 I / x 

C555jC^ I 

-^I'SPr C55'5P?'’T"^5!Pr,f5»rt C5«5t HltS’lHl^ *ll5l>i'® "BtC*! §1^ 

■ffT^ I tB<5 ; 

'*i5,p §f®H I 

-^l4vl51 '8W*)lml5 'sM ’i^'s ^!fiFT &l*^5K I 

_3f«wj^ ^{, 5*1 *1|5,W5 C.5*IWI ^ Hlw f5C5 ^W*l 15RP 4t5 '^5 I ^ 

-Pl^5*5f ’iP'lPp'o 5,^*1 C595t5t^15 '0 ^TPrl5J 15C55fC5*T I 

§fiR^5 <0^ '*lHn ^5 I BaolAa84i'r&>^ 


i.8§5*nt=T*fW,1§Pf<0 *ir»t« »lll§I5l«, 

§?i»nl5'?fC5»r *ir*i ^iif§pR, 


*ir*f 55® ^ '8(15*1 RM“H5*5«t 

-•ITC^5f§ 'e'555^Ms ■'iklw 'olwl’elw 

*ll3^|il ^ I 

-•IM^^'areasi 51*1515*1^^51® < 35=1 ?IPP^ C«tlC5T I 











iiK»v 'S R^lo»i ^ I 


-^fc?i»r1»n# *IM (^) ’artsiW^ I 
C^ffT I 

-'H'o^’6l<i '^'sl'fl ^*1 5lSt?i *rfl I 


('^) St'ah*! «Mt'o feo® wNt'Q I 


*l1**t ^ C*fW 


-■Hlt“*hi ^*RI ^*1^13M GlW *ft^ 
*f^Nl3FCTf6»r''ft« I 

*IW «lt*IWt'»IW’ll*^ 
tWfil« SIAW OW W’BfH I 


1^ : 

?rtimpi^c<ti*rt 

-tTfifll (i) ^ ^(.'o 1^«K ('^) R'iilPft, Cti& (®) 

•liPl w C*IH I ^ . 4$^ 


(wf*wif% c^w?R^ c«nm 

-WlW®T GTS ■vw twRiwlR ®l*i® #I*M [5*1 Rw cult'll I 

-Rc'l*i «RiGRr wiwcB^i 5(i^Pij cfflRwIf^'51*1® 

^iilw c«lt*r I 

-c'sfswlR ®l®i® C5j*5t?r («) c*ti*iR *Rr ®PiS>j RR'B>il< (8) osRwtR®!^ 


ft® j 



(<t) (b) c«ftwt 1 ^8*Br^TiBpr (j») c^'5^^*?fRr^sff 


^ '?P5 ’B/ldlJ 'aijlwsili §5f1>Q I 

-'5))t>i'3 ^cw miHIh (o) '6 (8) tsJHh 

(^) CTf ^Pt *lwl'Bt*< ^ 'st<q ’»iluia**t 

(^) C’^Pfl^ («») ^ I 




Haf: s.s*! 


-a^fwlS ujIt’lU wkiw 1^*l3l'o OBflv? ^t'81*Pr C^^if I 


^fca»T *fW tfTS’n5wT»t^ 

-*l1**f I'&(.'tti*l '^hlRo'o 

-*llC**Rf ^(i»llli» 'S|jl’jpl*H^l tnt’ra 


Wf OT, ^ ' 





: i.itr 


45jk*f& wk'sm 1^*lfl^ twtk'i?<i ^ I 

-caM?r («) « (8) liWf^ (^) ■’kwiaM ^ I 

-'GlIlHt! 

^ 0»fW afW ^ttW I 

C%|i|'»|fi| 'S|»l'8 'OUlC^tlf) •ll’IIWl ffel 8 

-’Sj|w*l (Jfc) ’i'l^iln wl^i ^T^Pft^PT ^ ^It'o *il'^in tjro HI~H ^ta<i ^•it*iT5 

i||at|4 "all^.W ^'S* ^ I 

-am (.'bPi'Bira ^lays (v) 'fr^ TOW 1^ 4^ csW^ («j) TO?r ^ ^ 

We I 

-mm OTpwift ^i«j® ((^) 4^ 1 ^f^®»rRr ( 8 ) m 'me 4 ^ ^Rsfl? 

*Rk*W^PRf ^l^)C*U C'!»p|'«|fi («) Oo/oe- I 











limn 'sijIct'iQi 

-fioJRl (O) (^) <iRt tlMf9 (i) ^ ^ ■^m ^ ^ 

<iRI t^®C?Rf 1^C^ «ll^5W I 


W ^ V. ^tfiwf i 

-*l1**f ^ ■^*f ^ *ttC*W ffeif 'sitpilil ^4 |?|(<k^ H1c,H<i W "^ps 1^5^ (t *11^ ^Sp^ 

I t*i'«iiw ^PTtw^I^^capnor *fw ♦tit® cst 31 ^ 1 


ci (^ ^ 'si^t^iw I 

-11^ CSt 'SlII^K «'aiM'fc^lll (>)’r^^ I 

-♦!'35*i '^1*1 ’’rtprt^'f tjjiw'u t*rc*w*Pi ^®Rt wls 
^ ^IttS® ^^Ul^Ultl? ^Tt's I 

^ai<i t^wt *iM 

-^CTfr^PtH 4"*ll5'e» ^siipT ♦ft*»t ercsH? ^Rte 

♦fW *ftPf?iPiW^ I 

-■*11*^ '’ttSjwt *Rf 1^*rRr tiff ('8) c*ti*r <8^ ^ ♦nt^ 

(o.'5» 1SiSt5) ^ 'a(«l*l ^iPr ^15^ "Bl^ I 

*tt**f f«l>^i>i5i R^|6 i '^cs 'oitw 
-’ii**if6 ■’ttw ♦n*H i^^siw 'fliM'ii ^ I 



ftef t >Ao 



ftar s >A> 


*l'»4fl 'siJlW’lfil 

-'a(|t'!»«| g|5»T “t/lJpU 1»W (^ 

(i) ^'9» ^59 iiK?,^rlt®®Tf^’2t^ WO ^ I 'a('o|®|^ 

'ai«(»(\5) ilJiK'S^wnr(8) 

Tfi's (iRX •vtiH ^51® (ff) 'SlfPiRr cst 
(«j)i[fWB ^ ^0^ 'SflPlI® (H « br) I 

-<pt 5 h ,^I(.V 5 (i) 'iRt 'a||»l*lft<l» ♦I'iHfl 'a(h*( ('^ 
PlBlIot.®!*!® («) 'W’npiW^^jtCT>rf|’i^§PBt»R 

^ l PKt4'8t^ (8)15fI»t^®l^^iC® I 



ft®; 





^pTC® *(RrP5ll%^F®f ^?^PBf*t "SP? I 

-■P»?5FW (tt) (^j) ^ «WE 

(‘^) i®T^5^ 1^ ^ (&■) 9mi. «iEt5!?^I (!») ^^- 
P'sft (io) 'mx I^IE^ ^ l?p® 1^^^ 
(»)TS(-»m=f^ I 

'SCBl '5)J1'5’®I’T Sii^^x 

(i^l) 

I 

3T5ra ^tjpjc^ (S8) ^ I 





W5t 



humid air 



■ K" r^‘ rr^’ 

icIT^h 



Ih'TT^tjL'^ 













PSFi 


Unpir 


|v^ 1M1 n ■ |[Pi 










pjjnWjr^it^lP^H 



















i. HPT ^ I 

caffec^’^nK c'ttOTt I 

®, ^4iluln ’il*^ ^ I 

8. 'ssl'Gl'fl I 

ff. 'iRMfl fl *tTK dw» ^ I 

4j, laftlSI^r *ff! 'cnil'Gifi df&isfeff I 

^t*i^ SHrt wfimtu ^ ^tSpT ^K'tIR'bI Of't I 



'SHMa ! 

Mlt<f|s6jjft irW ^ ^ <ftw1^*ft?r «(?lfIfRt^ <ftW I t^^fSPT^^ 

’5»ira8»!OT iijo-jso l^i^^fM’Tiart 'S'«H Rwlat 1^ «i»j|R's «ttw i wrPs^«*ra 

1(1^ flBT ?tar '9|«1« HjFT ^ 'Sht'iw *frf 1^ aJ^lR'S aftW I 

wl'S’i'ii ®lSpBr WF I ^llc^l'tjfG ^Rit*n "efilRfu tE**llMift|?r ^ ■t| 4'9|31 ^r*l*iii*il 

'flWC'S I 


*Hfhj iptfr, irfhT^I^ 'e Bjf^h 


aiHfl-aj ipIIJ 

iirliJn 


^]fiR ^(|i*||1«I5lw ^c-q 1 

^) ^Nl 1 

'•f) •vl«r ^BT ^ 1 

•t) 'Sfilujfi '•||*«| ^|h( ■^w 1 

'^) ca^ c^yfS»iT 1 

tt) 1 *p 1& ips* wh^ ttl^PlK 1 
^) ariS^ ^fepT "51^ -at 
viwRifraiw 1 

wliwUil BfirST 1 
^) 1 

^) XW ’ta*iwi«l 1 

at) atttifte^^? 4'«ii 1 

at) ’eafBtiT »ii*»r Grai^t^ 
asa*t 1 

^) ca^ *i1aa^ ^ 

apiK^t^ CFpaat i 

B) wl'ia UftPit pflSwt 1 
”5) ^*11*1*1^ pfls^a*t 1 

’'ilKPn, 1 

^) '^itaitt!^ 1 

*||ll||twlfl'8* 1 

^) i*w '^ca 1 

wi&art«?rt 1 
n) gRRi^M^atw 1 
'^) $wt^a *ifta^ *ilf^ 

^) ifPft wilt 

t*w5(wa*aa' i 
at) c^ Mft*t *tfila^ 1 
*r)<spiiat^Xf*H‘ 11 


«nl;n»(|fl!«-^ W-ioTT <aft 






CffOllT 1 

^tsat 1 

^) lulls'® 1 

®) ^Jl^ ’bht'<p5 1 

tfSR ^smainr W 

^ 1 

«r) cm 

«I1C^ 1 

«t) (aM>c!Rr ^ 

^t«rat 1 

m 1 

^) ^WC^il 'JJlaiT 1 

^) «fICJftP^?I» 1 

»r) w(5bwUw4 1 

^ 1 







O. PI^H 'aiCS‘1 *11^-1 
8, 'flicii‘i fiTJl4 'il^'i 
C-. isl^ 

'aicw 


Lubrication sy^stam 


V ’*IOI*l AMBH ® ^ '«IBI«l 


ftar ®.i% 'I'sfer 


tfeir ®.^ ®m*i I^w 


18ar ®.« 


®.® «(ni«i •n^’flWpR 




tipple I 

*iR‘1 ■^’51*1^^191 I 

-laWt&’TC^GTW'^RltflW^PPrBW^ I 
liJMW MIM 1|R»I *P?W»n® I 
-■Hll^ njhyPi^di St'shi ^ 

*IM Rtb GIPt OgsT iSil’l fii*ll TTt® I 
i|R«l *1^ *t<fe 'Slt’l'il' I 
-■^RPW OS’T ^Jt*t *IMIH,IW *llPll*l 1^ 



*IIiJI ’a|'^»1lfl*l I 


(^) Hl^il 

-^lffiFT^?fl®%It^tSR'5iPT,^JSp1OT tsar W.8 *tl**t 

nfitfi Rtfi »iI**V5hK'^w^»i TB'*lca?1^w^ I 
■4i]RH iij|c*i/Pivt5 fl& cslw ^n**t C'lK I 
^5ilJ^'srtC*l5 wIS 'iw'S csw^liir 















ifWf& 'qH'tM ^ I 

'o|^t«1 ^ fl9l'*TR?*I5 

-»lM«(H'ftM ■’iw »iMn* ^ifipr 

-^H*H 'S ^fiR at^ i(,lt*i I 

-1,3UhIW 4 >|I^H *lftW4 ^ *!«• ^ ^ I 

-*iit**M »iw ^ m^w ^ ^ I 



ftij: '9.<t 



-'^t»i<p wrai ^fiR at<M »(l5RJt ^ftc^ I ^ ^ i 

*roT'a|W*1 ’11"*lfB 

<5iw '®r^fl*t ^ I 

'o«lR»i; uJRtsi ^ I 


(»t) ’STOR C’S'll^l R^V8K>i1'l « ^pi5® *IW 

-'»ii^'»ih "il^wn ^ t6®it •^1'fl I 
-'il^'*ih •iR'i'^^ R^'e» I 


-'ai«i*i «1W C^Pi%?iii ^ ^ I 

_'*f|***| 4jiHC4u/AHIill 1^^'*i'*1|^'*l <RI I 

-t"ih Ul^'H t®ih 'jji» I 





■flaf: o.^ 


-llR 1%®9 'Q ^/*Jt«1<I ’5f*|5TRl*t ^ I 

^ra%W4^C»1il RPlW <1R# I 

(^) ^ ^CT?WT*P?9*t 

-f^RlRl C*i^ f^stwM f’liikoo ^TW 

I3*?ilwi^ *t1%*lT*f I 



■ftar: «> 


-o.^-o.« ISf.l^t. 9‘?ilw*i wlwl'ai’t 'SRftWt’U ^PTS tiRf C^ 
I^ilkn*! *r|C**R 'a(<pl4'aR ^R*f ^jC® *nBf I 

-WWM ^ I 

-QPl*P '»I*IC'!M P'«|?.W^ (^5pH •ithFf'^ 

^iPT ^ I 

-^lRJPi»!,^k*i ’bHtVtj ■^I G!pr I 

-'>llf8Pk4lW 'aiW«1 -Ml (2pr I 



1%i? t’O.k 





'siOSlwllS'e-^ 




(«) *nc**1if -?i4<p1I3®I 

-Rw.*ni *n**f « <115 *(1515 

5l5t 5RBI *lt**t 

I 

11^ *ft*M 

I 

"tfIVJ 5l5t 

5pfBl5 *15^ I 

C»r5 I 

55, *t1^ 5W^5 

^5n55T55»r I 

(5) ’aRSR « 

-f^W5 *fl5t 'ai^,»W“l *tW lpW^W5*5 I 

'O.S t*Tl*i«rI15 'S : 



3Ffl> 


®li^5*l5 

^fsPT 5*1515^15 
^5ta»r c»tw 0SR15 
5t c*r«l1wt 5t ^ 
5li^ ^R5l*T 

4|*t^ 1 

5*. ^ 'oitii'i R^^'o 

51111151%5CTW5l«?lt5T (5lT^ 

1 

5.^re5*I*tM5|^pMr555 •tC'f 1 

5. ^reiR f^M <I^5fSit555'5T«5t 1 
5. *lTlsi1^ 5Po 'aiC5*l 

5i^5fJiT5inr *P5T 1 

®. I3Pl«c 'oh<i »(klR)9'a» "5^ 1 

5. CSpn5 C*W5ftl5FWl5 1 

5, C*Rl5 C»t^ 'aiWCefl 1 

^ 55555 5l3Jt | 

5. 5555 5W5ll^t555l 
5^5^55*55 1 

5.1^^ 51^5^ 1 

5,^5555 1^W^55515 51^55TJ^ 
5tlwl»l^55 1 

». I 

5. Cs|5l5 (.’k«ni *il^»i 5l^¥l5 1 

5. CSJ515 C*l^ 5^5^ 1 

^ "aiwwii C8r*fr5 

Ci*T’«llc*ll 1 

5*. ^ ^15W5 513115®^ 1 
*llR/*tC55 Rlfit'S 1 

*1. 0^515 C’ICBrtI 5(S»P<f ^1^51 

01^51 1 

5.^^555551^^ 1 
'5. ^5l55 t^SR 1^5 1 

5. RtitRi^-iiRf^ *l|inlfiR'a* 1 

^ '3IC5C55 ^lifll *1^ 1 

5. ^ ^555555 5l3lt ^ I 

5. 081515 C*t^ 5155^ 1 

5. ^ CSl5l5^55RI«t 1 
». 1^«R 5R5'^H<^*1 I 
5.^fiRl^55fe5R855R I 

^ 'S|t5tiw ’<155 
CTpt5p5 1 

5*. Pl''^*( 1^ 5*5 t^Pl ^C.5 I 

5. PiPi'b|(.<i 5 ^5 wFl 555 1 
5.^515551^5^ 1 
5.5C555555l^1»W 1 
»,1^%«fH®5C^'5cg5 

5155)5515^ 1 

5, '^5^5^155 1 

5*. Fl^l 5 R''U*1 ^ 5R5'^*1 I 

5. C5lf^ 5!f5^^55®5!W 1 

5. ^*1 5^5^ 55^ 1 

5. 555l5« 5555«5iW 1 
«. RRO'flPt'i 55^1555 
5155)5^ 1 

5. tfin fi4R>iR8i555 1 







8.5 PlftwH »1"‘1C^ W'8| *8(8^1 

5. CBJWU 

«. i^?nlt^3tc# 

8.^"tri^ 
e. c*# 

<».UW 

V. 

S». f>lPl«H 

5o. QflUtST^FlH 

8.^PiI^»ln T'^'ol 5 


'jttilfilf: 


CYLINDIR 

HtAU 


CooliniJKkcl 


RI^ 'ail^i^ 4H, 'S^W 

P5^ HWfc^ I yT^ 

ctPr iT 

^1 *il?i I 

ftl’T I II 

-^sc=45i®-iq^TCjRI ^ tU^ 

-dj^ (5Rc,*i »i'!i^l»i 

I 

1^ C>lRw 

C’f&‘^'QfT54Pf'3T^t^^'8«lT’1T« I 
-RPi^l'jl C5J5W^^1i=T C6^ I 
^*rc?Rr ISrws eiw 
'S?n1%^ o*Rt»i xf*K ^ I 

■^Jl^ 'Sl^ 'Snxlif 4M 

*|R&H*iI ■^sCT CCTBf, ’o|»i'o 
C5J5 « PiPl’slii C^ I 


I )cairl*H)iij/.i»r 



'aidJiwllU'o-c^ 




biPiCT I^lPl'iK C^®if 
Rl^n *t^ »iii*i| ^ ^1^*1 
"HR^W ^ I 

-^c^MR ^c*H»i'S friPiw 

PiPl'bW "SRI^n, 

’Win® « P|9 Uh (Decarbonizing the valves and piston) s 

-'oi«j'» PlPl'oin t^w ^t'8 ai^IU ^t5l 'o|“j'o ^ >8 •TOf 

(.*(l'9lw^ 'dlRtw *(lR*<!.^Rr I 

-<si^I5 (St®*rRj c"i8Wt?r w»( ^cw 'a pfprt Rtw "^5?^ R.t'» i 

^ "I'fr'slM afcsf ^ >i>icw 
’ol'l'o a ’llwM 'siw 

Rtwr»i ^Rw ifW I 

-I'it'SH Tsa^ %ii »ii^*(H^w "Jiw 

’IW 1^ '»I^W C^, JR^ C#*fM 

-(fl|^|^^t®f ^^spRT 

»iH^h'»l<i ■’IW Rt’Sf® '5Po 

I 

-<il^ *lR»il*l>IW11^ R1? '3|tW 'ij't'swi «p|^*i»i,'8* ^ I 

-SRPI3M ^ « fifeW*| ^1*1® «’ittar <SW *|R%M ^ I 

-eiMj^lI} «iaflt"t 4^ Ptocstw^ 4?rl?rvRit ^R^jr i 

8.« PiPioR C^jDSIT WK-apfl* '8 «(I^^ln •fV«l s 


Rc5 PiRwR c^wh »reh) ^TstS’^^UapR « 'b1(,ii« all^lws 4^ '»lPi<pt c*W^^iPlTs 


'’WMjapR 

TZpl^ cjl^<pW 


'^. 4 Bn'S)?! PiPliJjR C5J5, C^T® 'awR»t^44 C»RIV'» 

«ll?l '4T*IJ^ ^ 1 

'*r. RiRn^ Gsps^ 

J||4ll^R^ ^ 1 

^»rRW^ C«|Bf 4 l^sfR C»t^ ISKI 4 «FC?RI ’iRulM CSTC^t 
OT’ftC®^ OTI o.iOH PiUlW4 "SIW^, 

RiRi'&R »1RW*I 

14^r ’lR^'^'1 ^c'9 ^ 1 

<t. RPl^W 0?5 « ^ 

’IfHw'iJ ^»tlWR WJ 1 

*t. Sssir®*! Cs#*H 'SJVRT R*! •«M^*1 mfll >i^*i 

1 



Raf: 8.8 



’R. WSSlt^ wl*!® 1 

*1^ »i|Rm «II<i><.»i ‘pRls Roi C4ti> 'oijlw*i <i>m® 

RW 1 *1^^l 1 


«. ’fl^ RW (^0 1 

8. Hjlwst 

fia/BBN 1 

'S. C5J5 *113« >fllwR^ ^C® ^ 1 

flic’RrRs 'siwcBfi 1 

w. wW 1 

\. «|jl6^'o> ^ ^ ^ ^ ^*551 *lfl® 

Rtw 1 

Rw^®lcwiC^'^R c^‘55^ I 


8.8 s 

▼) «!»♦HMwU ^sfilwr (Make the Head Gasket) 

■V'ols/sM ^ I 

-C^ ’lihw'S ^'aQ<Mt‘1<i fiPice i^.1?t. ^■src.'^ *8^ PlPT® 1^ R^l&i I 


-»0PIWCB? ^ 

^jW?r*t «ljpiwds?r8RT 
P(^|l>*1 <WI I 

I^WMl ^iWi, 

'UWWilJ ISf.fsf. 

Ren HjHtVC R4'|i>*i* I 



C^fdT ’liHwtCn 

PllJ ^'^•1 ^ I 

-^Rf ’flu ^wln/gh 'il^.'iln I 

-C5^ MjWW'B MlWWtB »||^»||H^ 

a^tillw 1 '0®<ll’!> c*f t'>PWI ■^5IW •?! I 

•^. J t tWH '■ HWWW< m CTITT 

(Perform a t«np-plate/impri»«Mnn nf «he siirfape) 

esfU 

*11^*11 ■’WP ^ I 





fk® :8, * 


^siWR ^JfJrtCRT, ^ R^ 

Rw c^fl? c^fu d?wRnr 
c^d> •^te I 

-"iRp dJsRtJttc ’oriiip ’ir<ut*n 

’UHwiJ «iiPit»(tv ^ ^ I 

*t. ^piT *tW (Select the hollow punch) 



ffe5:8, «» 




aidJI Wilis'S-^ 



-1^1^ <ulc»W *tts|» I 

<1jWC4iJ ar*V ^Wl *tws I 

-<)H? ^'O ai^wa <PjlI»lHI'fl 

(5hP)h ^fURl 
(trepenning cutter) Wl&»( ^ \ 

-«<I^ ■>^ ^|l)« *Ut5T- 

Gir*r, ’W « 


»||IEIW7 C^lfl? asfs 

-1^’I’W •RI ^jPTt *fN»'51® ^ ^RT ^ 

Rmn RR*( 5iWt W 

515515^ I 

“5®$^ I 

-5^^, C’RBl 4jlPl‘*ll< 5l5t 
-5rPTf^ C*lt*f I 

-®l5*Rf C®^55® i>|ilRt'V 
-5Fr®T'»f§%16^^ I 
-C^ '8 *lRR 55R5 

*Ht 5? siHNH 


5, Rs (Cut the holes) 

-'5jWT*ll5*1^R5®^'®5 I 

-ditHRt ^l'5l« ^Ic5l I 

-C5^ MjI»i w'C ^ 5l5T 

-»tl5 «"PH 1^ C5^ 

Mil^iwd? ^'s* 5 Rr I 
-’IjhwTJ •^H*| I 


^-«8, aicBlCTlIB^i^ J»>f-io5 oal^ 





•wniwm 


: t.i 


<t.> PiPittrt Hwl 'Brtfn '•i ^-]_^ 

I^iPiwIs (Cylinder): PiPi’ol'S <<nH <JRsI^ ^ ^ t«'a<i '^FW ^ftW i 

■^CJ I «flf& PiPiwI ■gW'iMPft ^ItW I V'|'*r 

(CyUnder Block) 15i1»l«1?r IRS . ... 

CSRpsfs I 'aitw ^*iii i»HI^ •iHk'il ^”1'*'^ ll r' ....Jli 

1 inf& 'ai|«<iw<i I <SRf "siW '^sjT*r ■'W^, "51^1^?,'^r Xl 

jPtFI^PSRS iJR,* l1*»t,^ares^f *n»»|'''- T. . ' A ** ' 

^1X3^ ^ftW I 1%5<r 'aHt^s^s^ ^ftC¥ I ,.■••«•>■ ■•• — 

|5ifi*I^IiiI : fSlPl'iM ■•1T^HI« ftaf: e.i 

■^SBf <fl5^s 

-PlPlwIn •llX'll^ 1%(5?R ^lat 'Q •il^'iltas *iw ^O'o 

^ I 

'SRST QhIR ■’5^ ^ «'5T*f liW’Ry I 

IZPIT^ •aUltwafR'* '^RC't 4lw1l^^ ftjlll C'lW <)»|wr «Mt'o ^ | 

WT P*I’5h ^I5t "’Tft® ■’5)^ '531 I •Tl^HMW 

^■^RJTS'^ I & 

-^fl^ ^la^BfPl'a ^ *n?r 'G 'Sllk^W 

-■^ ’iQ^'iHWhU *3 nw? PiPi'SjMw ^ort ^ 

fh7^KS2r“ 

aiBh 

WrbRt <1%FRRRf*r (Clean the Cylinder) ^^ ^ 

-iS'a>Mil'1 |5||9|'bM C^ ^ I 

15^R>HP1hw<i ■'i*m £|WRs itlwPi- 

i5*lcr %BRf *lf^ ^ « elWiBfW 1^ TaM5im * \ L/ 




-1^ 'a|’1*lMM 4<l ^ '8^ « %, 

PtPiwIww Ren PiPiwIn «|wH ^5ilc.»il o>Bi •TT i 
15^'ols »iHn«wiH (Cut the ridge 

by means of the fidge remover) 


Cj|v» '9 ^pI'SH 1^31 ^*1 ^ I ^t®r GPS 

«tRsW I ffeffsff.O 

-^^Jbr i, '^'8 ifl I«*lltf '5IT^ 'STR^R^I^ilN I 

-msiHH»t*i ■#f5Rl 1^*lft^ PiPiwI'S C^1C3 «d(.5(."l« 

’aw^tPT^ I 







I3»|«l<l PlRwIfl CTtW ®fW*f I 
-^j5l?f tjiww I^PiwIw fioawi Rw ^IH I 

- ifl^srcBsm (?n^ ^ ^ ^upfi *t<iw (Itbt t*i1*wn '®Btw 

iflPT RW *Pp^ I 
-<pii3t« Qre5?r I 

»)tV5 C^flfW Ul^ *ilw*ii ^*lil ^ I 

(ylTO*! MCsf »1t<l‘'B ’a«lt'a ^ | 

-1^ ’1’T *IHM I 

-?tef ^tal ^ (£|^1?t^ -MW |^«} ^B*fGRr I 

-<fl|^ TptsT <p'^»(wtR'9 t^^lWl ^^fRf <S»(W RR>'® CT, '^H*| I 

e.« '•(f^ c<m\ «»rt*ttisn?r c^"r«i »(*^c¥ «ii8fH 

-f^'S> (3US9 *1^ Wlu Ti>®1l 'ffl'fl ‘iW ^ I'ltsi ^fM I 

-^iwU w (iW HlUw '^1^ 4li>m '»Tt« I 

PiPi’ol'fl C^1?r 'sj4.*i '*1'®^ ’in'^'Sf PiPi'altaii ^*9 i 

|£R^ ♦IHifiC'* «(Wi4l5 (>lPl'6lW4 %f ^ ’P»l? I 

-G«f o<IH1?[ R*lD\s I 

4l4iOT Rl«f '8|»I»I1G'S^'* finc^ 1^1 ^WIW *IW (Check after the ridge removed) 

-PiPiwG wlw 'sfirt r5I»Pi-'iRr fitM Gt'sw wlwl ncfico. I^l RSl’ipH c*f^ i 

PiPi^lw 1^ 'apraw <iiwr tfraii ’SRpit Gw w*f5iG*f ^ i w®5*Rr 

G*|I^5 I 



Gk| s (^.8 






<flp?|^^S|®r1^F^ fftar- s 

I > 

-'ar«W _ ^— 

1%<iE9? 3p« I 

-I*i*t*i 'Sil'twi ,^r'‘^ 

■’TW^ ^tW I 4^ 

>3fiui ^'Stt'iWI 

^OT\ 

-W>*T« 4lW^I?l W Plf^l^lM'fl "SIOT ,\ 

fM*T^ I ^ \ T^A 

-(awfl> C^ C’W'TRlT P|J15*| « y 

fj^f®i«»l4 'S^m w ’Htc’Rr fta-&4 

'aitPIlMI c*t^ f^ ajW4 
Wl’6 I 

(t-i<t ’ll®® '5tc*Rr "stw 
C’lw'aiw*it ^ ^ 

•fj^sr^bw *{osl^ I 

®cg1^ ^ti*Rr« ^ ^ c»l^ 

'Q^IW 'sihNI t^45»i <M«t'o I 




t^!®=T (Clean the piston) : 

-f*l^ (^^®' 5 Bt 5 ^*IBf 
^14^ HR^Ih ^ I 
-t^lwSwil ^ •fR^.H-WCHU cawat 
Itttwmw 1|#?iCa^ Rwo-q 





^n^tcsni&s-^ 




•'il^fc^ira ■'iw ■'1*1 IH wic.’^ I 

otob >iliflll^fil'a*^^ c*lPT l^i^5*i ^ i 

C5H nitflil^R'a*'^'5iPr c*iwt*i^ ^ i 
t*l*B*T 'lRl'^'i‘1 ■^c.'s *tRf ajtwj^lG ^TW I 

p|g5«1 « 

P*|3®*| slt^Bit ■f\’^t.4 1^f^ ^ 

-f^j5w4 -‘iw alQmh^t^ 

OT wlifll «t1W I 

Ca'tfSt W3f ^IW^fS^lRS^f 

c^ affar a!|i?(*f Ifffitem 

^ I 

-C# ^/CSCPlfil ivB Ut^*t ’fBK 

f*tPRr C^Mf»HC^P|35W4%g?r’lCTJ iMr'Jj.O 

«^w“f ^15w Mw ^wn Ijp<ilCil*l 1^ft^*t ‘W I 
-*)I»ii||« 15'9’ la»iilw*i ’let'll^ *1 '6 C5]f5 *nw 
'S ^’5w<l Hg 'ail'B'B >l1^>b ail^WHltSltJW « 
d»Pl>IC4lRl C*t^ »I'I||«IK»I ♦lRi|1*l I 
-c5^ «'S^osf etl'§l^ «i‘?i/»i1(fllf^fii'9* ^ CT 
<lilK“lIi>t'B *lQ*if^\s ■^, ’®t '•M I 

<6 'nlllfsi‘*f ^ ^ 

-■^ Wl^»rl'a1ii ^1^ 'Q <i»lw^l5^ 

*lw^ 8ltw^ ^ I ISaf s’b.a 

-c!i#-ir WIN ^Piu ^ 'S^ « •^iw^lB^ iit®^ %g? w «r0R f¥r dim 

filPN'^'S I 'oliN^I l|f isl^wlo 'Sl^“51^ffN I 

-#JM tsi^H ^n3Pn*t ^ ^tbrNst 

«|wH ^k*ils *RI ''iw'5 GTW mtii spj|~H 
il^flSw UlllB I 

-capn^ft^^l^ WIIN? C^ 8(C5WT 

<3T-»II1*N/*II1C5Rr 1*Mt ^ 

^(A91] t^|tJ sjlvS^ <^1^ 's|«l 

*Br ^l^aPi^ osjPRf HfilPl'o "sit^ '6 
•«pk*i<plt'^^re5?r »|flR Pi*n.<p I 

-'aij'iRi» R^h'sw 'BMJ «|OTR sw?r wr Npri «n® ^ ^ i 








NOTCH TOWARD 
FRONT OT CNGINC 


dW ^pw^pIUi; P|>^ «it<i» V toMTOi 

*i'tl<i PiPtwh I 

fSai: 'b.tf 

« ^ICSRiflK 11® ^rt^relCBT "SIPII ^ 

-CiT^t*r^1t^>l"«|»llfi'a 'a|<i(Hl PllSlfelHH 
(iw C’fC^ I 

-(£i'»i'«t^i(la >iI>iHj §<ic?r f^c*iiii §*Rf % ■'^c*'«l»ilii ^We i 
-Pi'V'i 1irt^P'*Pitc?Rr ^ I 

-(fi»r-iiK ^ lulti *fw ’afiw 

'^sg^ «rt^ I 

-■plsttH ^SC^Spfl^ ^W<( ^TtW ^TW P(*w»| ^luBf ^P3J?8 *1^'^f5'® I 

*Rr <p|(Jw Pl»il*i C5iC® 'aihl'® ^ I 

-<flir ^ OTiiw %i»i5S5»i^ PiPi’»l« «tc^ i 


»’i!:ton MiNii 
CiiMl'HlSSOH 


_(£|^ «t®i® ^^pRI®f "^GT a:)t'8j<pf5 f^'^*l « <F>k»l<plw<^ll®, 'SiKt ^GT 'S 

4IW^I5<.1I® 'ai/lt>l»jji I 

$®PI ^ I 

-(£fg5f& <:a4^liw^>l 5«1’n ^ I 

'Q 1%?, ■»il^<,'8ra ^*Rr 1^1% "gsGT 1^ <i»c~«^^l<i ^ I 


ISiPl'sig ^ i(Nt*w ’P*!^ ^ i 

-ta»f'HWWi 

'a?rt»pi^’l1t®Rr^ i 

-▼t~«l'»j'» <4lflll SfGTW ^Gf ^-=1 

’THU ^ I |(|^ 

-(£i^ flraw ^ *lfisilc*l^i diky 

eim iiiw 1*il**i'<!»M 'm 


'^‘lo 


'a(t.T 5 lWlt 5 ®^ 






'9 Rl^ »rht'6 Ht<iw I 



RI«»( 

i. 


Pr'.if! 




Pl*5w< RRt:j 
i, ■ppS=TC5JS 
f®P*=TC*f& 

«. i^tr 

8 . *|C^ 1 *K 
tf. -Pl^^apw 
4 s. 

(s.'sR'^t'm Hhw I 

4s.8l5t5**lW (#*1M ^ I 

{s.(^<!9.8 Pl^liW^ W**1*l « WHlJflB *fRlW I 

OTlMflj^T (Cheek the ovality/wear of the piston) 

-»!i<pI 5 'aiiEi; I 

-«tl^ 18 ^W'Stt^ ^TlPRT 

’i1?w*r ’ifi’ii'i ^ I 
(flj^ 18 (£Rr (3 »HR|^'o|iiI5^i dIJs 
^Plcfl cs(f5^aRr 
RfMH ^*?r I 

■♦'* ^11 

^ I 



Ifer: 45.1 

















































'sidiitiil(IS«-cn 

"i ^ 'S "i I 

i^-(iRr ’IjW SwRw 

Pl«tt"i ^ 

5®pj ^ I 

-^MwI' 9’ 1(*1’*1 ifl WWI'6 ^J^flt'9 I *lWll'i CT‘5‘1'^ '8^s?f I 

1A t?^->tRf ^l4^ifil'B| 

-^1^ ^ire*liT 

<iRr c^H *lH*w''W^ "^^iT 

's('®j'a I 

-Top/c®^ (-) 'iRT 'ijlii 

l^-'fRT’ttCH *^[1^ ^ 

'»jk, PipRb'M 'em 

^ps « S-'ltafl e?[C^ « Rtos 

^c"«i“t'i 1^-iRr ^ PiPi'fl>lii 'fliilw^i ’ttcH, 

RtOfl I*TW 1^ ’i'lsul^'^ I 

\s|wfl ■^-'^ TfTsi^l’itui iiif»pwi'a (ilsi’1l»lfl ^ I 

a|»cn WmT fiK l?T!fr*K ^ 

-Ri*l/t>ln ’'fW R'O'a* 'aic.ti'i ^(.'OH '=(l^t'Hi (i|^ 1^ 1^<t.w 'SRT'ttPT 

acs^ iii wfl w ^sinpr 1^ «K® i 

-'9h*Rf fitM ^t*'®r*f^ 1^ '^RT ^Mwfl 
PT’StW^ ^lNt« 

’lfiPl'8 ^’l*’«PTW'^'C?r ^t-5e|-t'i 1^ 

(iRT R'Slfl/RcM I 

-^5Rr^R'oli»^^tcsRr’^*’aH^%.(iRr 
cac^ (iifll*H's»lMii ^ ^ ^ I 

-1^ ^^Iwht-T ’lfiR'8 ’lRi»ilt*t ^^RapiRK %*tc?Rr l^-'iRf i 

’lal wl *tJM 'swIiJa *1IM wtc^ }»o" ^ es[P»r 1^ 

^ca’^rt'Q I 

_i£|^ o^t'SJ^Iii Rl’^'i 1^ ’i'loHl’l^ ^1 I 




fnsl.TH wrih 


Inl^idfl Groove up 



(fwt.ilt i^iih 


■ft®! 1.8 


'a|tnH»l|(Bw-:^, 5ifsr-ioTT GjPr 






'4('^*1 


V.i ®C*f5 *lTH ■JJMC® MIhw I 



the tappet clearance): 


(^) cBc^ ^«t?r (Remove the tappet cover):) 

-C8C*f5 'a()'5<p|t,»ll5l ct1*5’PS3? 

-fSwM cBc*f5 ^'o|«m 

fiflw «re?r ^*151111*1 

^ I 

C5!5 '8 0Sc*f5 <?'o|(.^m 'SPO^^ 'tJW OT 



'SH’IW^ I 


i'^) ^ W\m ?5C*W 'm (Rotate the fly wheel, 

follow die cylinder method and keep the cylinder in compression stroke): 


^8 I Mu Piftwlii, frjn 

WM <Pt?llI5^'a|*tt|u >-e 

8-'5.'5]nf "^rt c5c*fi? 

tipon PtPiwIii 
»1*fJ I 

WJIW I 

^ i^»n*iW5'5t?rPif*l^W 
8|tw ^ 

■siWJ ^io»^ «'aiiM'sr^iJ '»l»i« I5ww 



ftar: v.^ 


^ cerltdtl carl'll?! i 

CiMWA’I’BI '8 'VW»1 '8|^>1lW d?C*l^ Ml^Vl*! 

OTW®Ite |^*1CI5^^I»P‘« 'SWt'W OMtllWW^ 'aiW^ I 

-dl^lD |^*|M C’I'Sf, t^-Grtf « (flj^ ^ i!tl^'8l4 I 

-ii’Tt PlPl'&lW^ ^ ft*lt WtC^ "SH ^ I 









-s|t«)^nS 'oulaHtlPCn^ « ifll^ 1%t-Gr9^ *iitl«i I 

(*r) ^ ^salCfiw oSc*(& 'aiiltoerl-HJ^ml (Adjust the tappet 


clearance in recommanded clearance) 

wc*r^t^ c^'s 

*lR>iH fv'il^i I 

« i£|*t^ 'SHCMWI j#|?llMC*1il 
t'ipctfi R^lRw *115ilk’ll c*l'S R^lo*i I 

-■^ 'sliice >iii*ll5>ik*Rr &?iImc*iii 

WOT 15**lh 

*lR»ik'1ii WOT ^ I 

-’sreROT® ^jh fSwm ulii 

^j|t*ni ^ *ltc^ R’151'8 *fM 'S 
(suppressor) (iRf 
'e?n’rtcOT wn "^W^r 
'iRl>il*l I 

bcA d>t*fC 'UM I 

-RR^lR's 
wk'd «|Ul'8w I 

W1sTR|/i^GWRRlT^fS®rttTt« I 

C'l^C^ ^Wt® 

^(.ti iiftc^Rr ’^*('’1*1 ®?r I 

-<H 'ai^i(|ii RpiiR c*f^ e?[C»tRt 

'a|<ll(k*1 

■'ft« I 



1^ : br.8 




ftar! 



'a|uJ|t*(ll3'0—^ 


i*T^ PiPi’oln 

taulvjiBta); v|f|t,'!HI 
'a|jHbH[l5®«*l 44 I 
-'S^RKSp^glUBT WCfl *131*1 flffl 'SflTl’lR 
« mPI VI 'Qfll’lH 
*l<,t*l|BM ^ I 

-Tiiw ^iR' 01St.15f, ^po 8 .fr ft.fif, 

'SfiHln 

finis'® 'ttuHln I 

-*ilti2|*ilwii 'sdS RtH^ *RPT ^Ifiln "ilPlwi 
«jw <i»)lwii »iw ho® I 

^*C”8plBr ^SPT ^RT ^r®!pTRW 
I '8|ii*Rr filtfllHti 
'Bsl'iln OTM/i^cal’T'^ I 
-Hfl^'oTt'o ^pt-ei-'iln |;•1»1 ^r*PTlir®t 

■gJS^ 'qj|»«T|jiS ^ I 

-WlPHT WtPlT woij'’nwMBr iil*r-«q® 

^ 'flW, 'bIw 'dl'SMi ’vfSls fiw 
^t*l RT^Hw 

'0|R'i'«1 G»slw*1 ie|C9l®fC=T 

^iW'^lil ’tit*! ’^*|ini I 


ISif: lr.1) 


fSaf! br.t 





1^: lr.lr 





n ’ p ' ol '^^ 


Rwlen 4iic* i 

CT^ R?llRt c«lt»lt (Remove the main bearing) 

RslRtcs (ftJlw "iJtviJw RiPi'&l^ 

at'V^l ^’9' ^Ml ult^ I 
-OT^Br wl fifl|R?,5»j|t'*Bf 
^*Rf aR-i^ryffe? BT«, OTB 

j(5®y^5f6c^ ^5lPBf^ 

c^8R RaiRt. 

^ni*Br Bfl5’P3J!!W^lf^ #fBBr 
l^^ttl'o >iRw fB*iT I 

sjc.'Sj^I)} RulRt ^jH •ifU i»»il BT'8 "fl 

^BT I 

-sR RaiRn^jM 'aifcw ^k-v, ^ ctoti?'^B rf ^*icRr 
d5WBt« RiIlRt ^ I 

-R'tliRt Rp w*i RalRi^wa S^tsa ^ 

-^’i'^lR® feSfPRT *ltC5 HfRw ^>N I 

c^tW (Remove the oil seal) ; 

^ <)fa^ 'flics*! ^c*ia 5*fwa 

'^^aiW^ar»BlBl*r^ I 
-I.hRI’B 'S|cniP| ^ 

*ljf^’af*|5iBic*Br *Br, ^ ^*BiBr*t 

^ I 

-C^1*lHlil 'Sfta’T ^C«li1 C^M HBBi? 

’’blviJ *Bf d*t*i OTf ^ e 
^I’l’iBrt^ I 

-iH»il?5» ’MjIv^ *iR 'S<la»lw C^f& ^ ^t'O 

«nw "bl^ I 

■bl^'5 ^l<j»lc.«i 
^1^01 ’S?I1^*t*f WH 
«wi^ ^c® 

'Swl*|*l I 






IsartV^ 



: k.O 






- 1 ^ 5 l&V<fllf ’•h ^Wt*W ^ '9 *11131 ^ I 


TiRT5V *II1^ (Clean tiie crank shaft): 

-lij^lS *i^ai ,5|“| qlul iiwl^'9 "IjI^U »tl*(H S'Q»mn*f *ll5i^l<i i 
-1^ ^ 3H W, «iHl^ *lil«PC5<l 'siww^ ^ I 

3M ’iJl^CJrtl 'a|«C*W ^ I 

-*ni*i <aM mRoHiI *iI3^l<i ^*?r i 

-RillQ?, t;»l*l>t^<, P|51 ’‘i*M U5[^c 4IH^'8'5J1’T'?'Q1I1?1&^*W'^ c^iw, 

-’SroPT^ ui'^Ml'SI '^5^5 ^ Cdl I 

<iraBi cspiBr W ^51^ c^ «iftiiFRiwt (Apply the air pressure and clean the oil hole) 

-eit'oi^pIS 'aic«*i lii^ «(1^ 1^ ^c*’8pr5 liRTR etc<^ <^rx.^*Rj efl^ 1^ "SRpn/sropT 



^psTfte I 

-^5C®spi® oifiln 4|5?rf*f ^ta 5S1^ ^ i 

«. ^iRlt3* "tJlvU (Reinstall the crank shaft) s 

R^'b* *^lala RM'SI'o alal ^^pRi®f wits* "1 j1«p'5w ^Ibft sta* ^*?r i 

’WPf tH*^ll*R ^Iw 'I'jH "^nspr Rt *8 c*i*i R?ilR'^ i 

-RaiR'Siaa ^JH "ilww RR4lR'o wl^iJ '*fM I 
-wK^P HjIVtfW "iRw I 

"si^ i^jPT 's|R»r ^ '6 «IHK4 'SPW WtW, 

'IJlf^ « ’ 1 ll® 15 !|^ 7 pw|^ ^C 5 IC^ I 

*iW (Remove the valve and tappet) « ^iPr “tJlvU PlI^SRt 
csfpfl (Remove the cam shaft securing bolt) 

-(£|Bf -C^ aatfM'dfl WPl® 

PiPiwIa t^tw A 0 

■Ifpp? n 

c»T w on *afii5rRic«Pr «faii^ | r\^ 

offtcfnr I -iA=2=3' y^\ 

'0(a^ha*ll1 ^*iPr *bl«pt3a c^mr feai; >».8 

^Jpf "ilPf® »[f^ C?(5 


c?r9^1§®it 

I 

-e'ttlac^to "fjlJfcBa c^cif«plw C5^ 

»W0«ITP1T I ^ ^ “fJl^fB "STt^ 

^anippf 1^?it«, ^ ^ ’lacw^ ci^ 
*lt85T^I1W I 

-C5^ «lt® c^lPiT w^jpr 



ftaf: k.(r 





SHOT ^ I 

« Btan^w *llcil ^ I 

-4Rl?f (£wf& ^fil|h>iwl GTW^ 'e'»Mt^\!j ^sjtPRf 1^irl% 

'aiM’>rl44 ^ I 

-'sl^i'^^i ^il*i "tjl<ptf 5t'Qh»i'>j49 '0(M'»il<iM ^ I 

u’pwi f&OJBf uls wl’stl ^Pito ^il»i "I}|*pb tSw ^ 'Q I»tBTt*ia *ilwi ujRw 
I 

^ VJi^silM »llf^C5[ IN I 

-'ewiswv# w^plReiwa '5l*Jw^*Pl1^^ I 

^ ^l|5r 'Ul^ (Clean the Cam shaft after removing) 

-WIT *ll3«HWil RPIM tiicaiC*H *ll0if^fl>r "tJlv'5,'®1*5® cBc*|t»i»j^i^(6rCT 5lN I I'* ' 

•la*! isH *^la ^jN 'Ij1*p5^^ RId^ii I /' r'^' 

*nai/iiS ■^sjTsr i ':^' 

'aiw'i C5H ■^C®fi|5|®- «Jral? c*^ "^C?! I y 

-1^^ 'oiijI'V '*raT<“l’I^ 'S ■^C’^aprs-iiRII^ ^ I /t^^irr^j rr 'j dfi* 


ssA "liWdJfl 'aiJl*il^*iw^,^1^*i«r^?ir5 *iRi:^ i 


^llc>M '*lt^ I 

-<£i>r # 1% afl^ceni >ilc«if PiPica 

I 


fNi s 


f^WH >11^Wi 'a|Jl*lft*lt>l^ I 

-■aRR^ "IJIMCB 'a(j|«||^«iw^ ^ ^ CfflOT 3 M 1 ^ 'ailWI^H ^ ^#*1 ^ ’T^ 

"W«i*w I 

-^R ISn* ^Iw, '»l^t*i •la^’Sf 'ail’ola-nl^sT RaiR*; ^^lR"t ^ i 


-'oil'wla *|R^tK i 


'8 ^rtc*Rr’SFsi RifT^?*T^Rf*T 

(Check the wear of the cam shaft and cams) 

-^jN Hl^pwJa ^l4i*i-irRI ■▼a 

la^etcslarw 

'il^'BT RalR^ aj'^Rlwa '^iRm ^ I 

-^sjl^'^lvcSa 'olaH C’tBf 


iatKfmivrM 

WtAflPATTlf^FUL 

VVCTHOPCAM 




ftar s i.tr 







'Q '’IWWT I 'a(lHl^'iwv ^ CSjPf 'PM R(.<i ^ ^RT I 

_(£|^|5 'a||Su •*tl^v» »i|5.uii*|R[u| 51 "PW o^t'Oi^fU ^^tCSRT ^R?Rr ’lfi»lH I^l OT*J I ^j|««i|*»l 

^ I *UI*p5 ^ffS^M^RRK (Reinstall the cam shaft) 

*(M ^il») lHl4iR'* I(MH ^mi RM i 

}».« ijlViJ « ^sjlR *ijlvd»il StHW *11^ I “Ii1>fd5<1 apf& « 

^ filFa^ln 1^ ^2fJK^ ■*|jWcii<I '1%l| 2f*flR apl^ « 'olcitu ellaOwiI ^t!WC*r ■ppTf S 

■¥. apfli s ^fSi^ wHMiRm <?im (Mw, ^ui^res? ^ ^ 

'4|M'8H4|^H A\\KiM Ryft'o w '51^ I WT ^m^ll^Vs 

’•fTOf ^ ^ liRt. Rflifiwtw 'EM CTPt *1^ « ’IVtflfl "IIW RfltRt, 'SIWWl ^t*l *1^ I 

'<. 'bmini4 «HJll»lt'a| ^ 5 -Iil4ti«l 'olU>ll»li'o| WOM 1^ 

t4lWl ^FRfPt 4 '»'W»l|S|j'5t?l 1^S('®I ^ Ml^W ’UWl5J?l CT O^^lPTf «(4Rr ^JRRlWt 

(?rt*f MOT, ’WWT ^f^MC4 ^ ^ RIT I 

*r. ^TOM *lJlWi8Wf^« ^ ; »3?m^ "Ijl4{5^] ^aram Tftwr CS|^ WPfM, 

RtllR^ Mr 'RIR^R^ R^TW qjQw^U "PiCP l 'RWR 'R?Mt RT 

R% Re? rIr ^ ^ Rc?, ^ ■RiM 5c?i(^ *iaflt,i RtilRi«‘iQwlS^ «icti*i 

R^P5 I wr ^ RRORT RPU ^ ^ RtCR I ^ OSMiR C^ CRRtW ’STOM 

RJlRCBTBOTtRlMMtRRlt^fB^ I 

'R. wTKfMR «'«nsfi»r itiMRr« ri? riW : jwiwMr « ^bjmir ^ Rt 

RfPR[R '»ICilC*1iI 'EM 4Csr R15R I RslR^ttW 'SIWT'#14? CRpf MIMIC'S, <£Rr CSW^reiM 
^aiR^ RRIW RT I *lQt4*lW4 ’arslR/’WSlBrR® RsRIM RR-^ RutRt, « CsRr t^RM R?nR^ 
»l|til|f^R'o> « CRW^WI^Mr « Bfl4lt»l<l 'RW WM'RfW I UK® 'R)I*po» 5I’8 a^lmll^R'a* 

*alM4l RIW I ai»)'oh^l* 'uSFJT^ Mr « "RW C5t*t RiCR I ‘flC® <ij>j)?4 

RjlVtUfl'S RMIRR'S*^STTRr ^t*W RtW I 'ai^Rj^ iJ|*jK4 *11141514 

'Rl^ RtTIR^RIRRIR R;E I '^CER RiaiT R-R. 'flR CRM R]Pt, Rci|tT5Rlt.4Gr^JFIt^ Rll^B 
^SRJRRlR 4<ll CRTO RICE 'R^JRT RIJR wlw “tjl^pG 'RIREjR 4EW 'EE I 

«. ^ ctwR's Erf» i UWK4 ■RTt^ntiE RptR^ EimiRR'ai ejpi, ^gRttE* RrtvU 

R**(R/MEWE RC4 RI^ Rprw RI? I IFtE Rt.^'a*/R*|WER sIRfeIE REE RC^JE* RRR 

lIHT<fE RJlE^ ^ EECRE 'RWE ^ 4Kr I ni»l'*Ml(lE ^ RElRt RRe^H 4CE R^ ReIRw 
R tCElRMC'ERE I 

1rcE ■^iIh Rjl^^iJ RtfiR OTlE-iJPf& 4 ''SlE RR^IE >»i"RtE^ 

R?MR'E^ 4Et EjPft: 

R. RJlE RJI451^-«|Jl*lft*ICE^ 

(Misalignment of Cam Shaft): 

R1^4 RItE RJPE^ RJIRI^EIE^ RT (llirr liiiig .iliiinmrnl of .i i:.ini < h.ifl 

Rt4CR, TlFlE RJlvU EtEt RRbiM'* _ _ 

: 5i».<i> ERIE RTPP^ vilRltRCE^ mEMR 








C8|t'»l<l >>lKlc.<ll wltll (.■’poll 'SRI ■'llS^'ol 'aiHu'i I *l^^| ^tlC.'O I 


'*f, ethf*! 'Q 1%l1^«j?Rr »i|inlfol^'9> (Worn Journal and bearing) ; %n?Rr 

^C?Rr ^15^1*1 <ilc^ <nIo o(.«i ^ I l^'S ’limll^l^'s*'%?! ^(,«i, ■•1^ '^*1^ (,^Pt I 

^sroasf (mRr cspnci? ^ (7r«tR i %rt%'s m^mn ^ 

I -^sRpr -sfi^r c#f ^ ^ i ifPR'®R^ 

^ntcaptl^ fRT C5n:*f ’'srrsm ■sn^ %i1%?PRr ’#sn«r ?spr« sjisfrsFPT ■»tjiRp5 aji^^ 

I VSIUSBI ^^Rpff \5(<fK 1^.1^. (£Rr 

""IjI^po 'iR'tX «l><lt'o I 


»t. ^JtCTRI (Worn) : ^SJW '*tlR^ 'Sl'oj'S ^ l ’STlajlt^^SF ^ PiPT 

T, RPJT*r'“UR^ '4|R t4lWl ^IC4^ I 


R. 'oic?i«i ’l1*R/I®RiRS'5'«i •iRolPi'o ^nlwn ailmlFoR's- ^ (Worn-out oil pump/distributor 
driver gear) : wjm 'SR^ >n Fill I f^iilw*i ’sniRT <jl4»il>i o.oi'^v ^ o.o(^i 1^. 
f^fBR 'SR'iPiMi I f4*iR c’RF stR*f 4%?r 'iil^ I ^n4-®ttPRr 'sriaiRr 

Rpt ^pr *tt^ mi^i.'oii Rji'oi I iii 'isj^ ^fwpR <p|4<p|R'sln 

I CRISTS '^1^ R<P?I ^ I 

®. "snarlt^ilw ■*‘01^ RJl^ cm (Excessive and play of the cam shaft) : Stl^ c# 
■snajtf^fw ^ w PtPT (RRT ttT*t8 UMlfiQ'S* ^ ^ C^tPT 'WR ‘iJl^'O ^-<1*^ 'l^lb'bl 
^JJPTR m I RTt® C?f RPTI viTC® 'SM-RR, RPR 'ifibRHR 

CRCar PtRPfK CtfR (R?r 'lfil>MHl4lW ^ '« <Rpt^ I irrR^ R?|SSt1« 

Sll^vodo 'Q C^R tn*f ■'if^R'o ul^o SRR <pnl ^jPT, RTtR CJf RR RRTf •'I'B^l I 

liiPR^ RllPT (Worn Eccentric Cam) : ^ 'srlajtf^lw RRr ^ >ii1^ 

■HI*M ^15&H»i|5I Rj|'o| '^fS ^(.^ I ’’RCR iiR5f& <iail??*t I liRRR^R iaf& RPf 

iaPR^4 RJtsr RtPHR^ R?!? SB'S I 


'«lRr-®Jj, RCBlpnl^-^, SsTT-ioTT (2|f^ 














io.5 'aPMft^fiR’5ftPK^?IOT*tRlCT I 

^5|ij5 wlXPl^, t»ii»<Mi«l (Set the valve timing of the engine) 

W'am c=5tc^ IBI^Plw ’SiW (Bring the No. 1 piston at T.D.C on 
compression stroke): 

-'B/lt’I'b C«tl»r«‘M I 

■*^-*it»r « 

-(s|«p 15 -'itViJ £99 Pttfi awlw "l)i*pww 
^ « Ul^Pit IBI'bPi 

?IW «)C*W 

«I19 

fi|W Pile's ^ I 

awlw Hikwii liW R'^'i :.<^k<7 «"oiiwi^p ^\n 

4t*«i»n-c^lw %*isr ^ I c^iw w 4ctic^ 1^, '^t '5t*R|v 

-iJ5 9i*j® *8 ISlwPi *il^ wi^R^v *ilt.^ wc*f, bfliiw R’^'i RIwRiw ot 

PT ^ I 

(’'O "aRtts* '*UM» « ^jpr 'UWtW I^RTlBl (Align the crank shaft and 



cam shaft gears wifti llie timing mark) 
^wImS H»15S5 'JtW ^wls ’a(H»ll'9*l ^ I 

-«|R liwK’^ *lj|«p51%n?f^rPi “IJI9B Riimw 
»wil»iR HR»h*!i •vw, ^ Rt»i wi^iR^ *)K<^ 

'8|Jl*lft*IW^ Rft'* ^ I 

-*|R 'Slftt'bPl^ RilH wlj 4flW 

"lilvB, ^rPr-iii9B 

RalWM OlPt 



ibiii : 


a|4l'B^M^*|t*l4 Rtifm W’*lW 5iM IBfit'B Gir»f piflK *l**lt^ Rft'ft I 




an'SlWlIU'6-^ 


(*f) 'S 9j»l^?l^‘1 (Align timing mark of the timing chain 

and sfprockets): _ ■::1_ 


1 =CK^S° f 



Timing ma.Ks 




^ >o.S 


-l«\sw/'q%ini *I15^'3|^R^'SI1^ BIC«t 
'auhl^l Rrtw 

^ I 

»ik'^'S fBwm *015 fw'sii 
^SR^l5=T^lt^^SR^lPT^N I 
-'s(Jhl^*l(.*lV '^1?r 

CfSf 

^ I 

-«q CSI5«(t ^*R1^ 

C^SllWCGi] ^ iJH^'G 
c"8tfwi3e^ I 


« ^®1?r *il*llwl (adjust the tension of 
the timing chain and fit the cover); 

-1»1^ C6^ cBsi 5 Rl?r w ^ I 

^^'a|j|il)iSt|s6|tiW ^I^WPTflfW' feavos 

tTt« I 

-■^Iw tii'i'^h <p«n.« ^jPT, ^RRw TH ffTs?rRr ^*11 c5*PRl?r Hti*’ii»itwi 1^ 

fTt« I 

-■^ <iPf^ TffWwj ^ lisrt^ ^aft^ ^ c^ « dsmteRr 

^14^IR«I R^aH ^ I 

-lil^Plt '*rRf ^*®Rr ’fWe ^1^^/ 1 

-■^, « Wl^tilU^ TO® ^ *\W m 4fiM Jfillf 4« al<aira'Sl \ 

ioA 1 ^ ^f*PT ^TRUT I 

•WT PPTStCSRT Fi 4 i*itT (.djlw ItlwPitw IfW ^ 

’iRuHnwl •nw'G GTBf^MsT^ I , • 

IFi t S,ratil I ^ , 

tfft’fit ^t®r ^c*t& '9I& ^1*1® ^ ncst^ jf? 1 '/; ■.. 

iBPbf^ w ^iwtt tR>*il PT RR»« ^ I vWf^Aw!]^^ 

^ ?rNC? "SFI^ ^t*ni ;fW 'aih'ii.i R-^i IBIwPit'o 'Sii 1 

aWitlW g tfl^ <t ^«1 aiM/H I TRTiio.* 

CZpTRT *IW^MsT^ ' --, ,wr^'^ 

^l^*RIPRr 1 >ftPl^'sn’^lIC!IC^ I wcaj'^ Ctf'fRT 

?ft*r *(crisi^Plt'srf^ 'aiii*n 4 *i ^ i ' 


rx. / 

■'ni^ 


fSiT i >o.<t 






1 ^ : 









^ I Vl5c8»"tH C-1l^’ec«TlW <H Ciwai 'aft^lC'Sl'SlW »£W ^ C®13r®tt% 

^^PlRr*|’*j^i C,>ili|)H t*i^ tvsPi’oiR 'ol"i'5 t^l'oln 'SC*I*T 'oiji'o C^RICRf 

’Tww ^ I ^ c'i» | 8 i’ » ii ^ t^«ii ^mRm ^ 

I <s|^h 5^ *il^t*i 4^15 CTl?rt*T ^TJSPJM '^5 '6 '0(»i'^ I jpl5, 'S 

I»wt»w 

-Pp'b/Pl«p'ij ^ I /' ;; 

Hlfetlf PlC^lJsi C«JC^ ’^1'*l»l I I .. 

jpR ij^*i 'iii^ I / I 

wish PW *11^1^ <ii»>iM'o f«t»w *t^l® I I 

-ifl }pl^ ij.R'i I \ t" . 

•lltHs WtW ^[slt'Q « (.'»t*ni 'iRiiK Cff'f . 'in xU-iXy p 

'JRTa' ’>1K**ill ^ ‘jcsr *1JT91^ ^ I ^ 

‘Sl^ *l%a *1^ *l?t ^ 'ail»iw I ^ 

-<fl »ilS^ IdI^'o I 


*IM 

^ tSpTRl MWW im Wl*B>Hi|«.W 
’iRR'o/RR^rtTil's 1>W> f^ '=ii'9 •‘PS I 
'aiW-^ WOif RlW^I^ 

I ^tHr •it'Q Rt*1, ’St C'^IWl ^Wl ^ I 

WlIlM CT^^*Pl1?f*t^<^WtC’r^lCT’St^ ’6’®!^ 
1*’»KrpT8fW*TW I 

^wr ^hc'w'Gm ^ I 

*nc**Ri <p|4^lfi'o| RSl’H i 

c.’»i'i»<wi«l »t~* 1 f| ^ I 


5o.'8 apfB^ <0 «l1^^ atHt'o «I15W I ^ ■^*lTsf 

^ wf ^ nn^ ^ *i%ifSrs «itv»j4l5 wiR'sifsi «c*iHPrm 

1S|^ 'aUHlX'iWC^H *t^^lT*r 1^ SS I ^^Pl4 CStCSR C^ 

i.«i»k*il wcat (SRT -<il3«P'o| 'a(hn*( \ «p?h.'o '5iW I 




H^V6| yai^H 


5>.> 'ttin's *iRi%i« *miw I 

c^l^ ISI^P^w 'sn^ (Bring the No. 1 piston at T.D.C on 
concession stroke): /^J 

-iJjk’t'B ^'9ln C*I1*T e ^f*j'»i)<i“| I 

^*pini*r^ I 

_(£|^(& CflSI f^Cff wK'V ^ / 

'aiM'^H ^ e 'Bl^Pil wic-^fl iSf^i*! / 

-i^ tBT*f w,k*in ' ic**«5=^ / 

\/ 

®iw"l ^Ml ^*Vt»W '§•19 'oils C“W ft® ' Si i 

-■ 51 ^-CTil^ 'aih'ic‘1 C^ilW *9 '0||«l<P 

C^k<p eic^ I ■^SC*’8PFT ?cat351%=^, ^ ?^-'0||c^'9 'a(<l^lci OTW 

I 

« IbIwPi 'sn^ ^5|H« i>I^Plt ‘llf^S 'ai^^h OTC>t, ^5C®8|^ t^lw 
(5|i&|5|t'» W CT ^ I 

(’*t) “flipciJ^ ’SI^PK *llc^ »)t,CTt’J<M*t (Align the crank shaft and 

cam shaft gears with the timing mark): 

-tfww?r c^^li*t’5i*PiW^ 1 

-SI^Rt ^'olttm ^jPT ^ I '1 II 

-e|«'4^W«|k’1tH5l “' ,^.ll .,| 


-^Pt '3HU?P **lj|^TJ Piy|<l ■^jH '“IJT*!^ 

■*hiH15 ’1I5bH*iI ^W, ^ ^C*l *)lc'¥ii 




I 

'oil^cwPit.t^trftr sliil pf5 '•Mt's 
^ "^ipr TjRit^ 'lilv's, vi» ui^iR> 

Pbil^ »)l(,<^ 

'Olihl^l ^ 'a(l^t'f»l»ltftw? c*fi? ^ I ftar: »A 

-"BI^^iTR;^ |T3Jo^'^r5lC5i5^?W 

8!|4H» Pit's'll W**!W ^ ^fSW ilSf^W Gro«IT wfB I 









W’T (Valve face grinding) 

^I?t all^I^?, wf^fm 
^wcvn "silait I 

'^, «tWt®fPT CSl^ 

I 

-WPlWfl ilRill^ 

-^O (.*|P|*| 'a|t«*i ^ I 

-'Js.'o ^ Hl5f. 1S|Ut?r ^Jtc’Rf 

wfl? I ^l»I5 'll^'lM 

'oi^'^lta ais’lt Pi^ii>*( ^ I 

-'oin'o (.fife's c.Hk'^fl ♦TlWi'^Rrf^ 

^f5R[ R^Dw f^’JTTe I 

-^l*Pf cHl^t R'4lf5'^ tHiyt ®it^H ^I’S i 

'o|*j'oI15w «IWH ^5 iI’ 8 fBww HJifl ’iI3»<H»)t'9l 

^ *flGr i 

wrcB^f^iWj'si^’^irp^ I 

% t^^Mw «lWlBf^il/Rtifl^v6 C^*IW ^ (Set the hold^ into the recommended angle) t 
C*|d? ©o", 8(t“, 'bo” 

c^W 

^rnro^ i wwf^ "Rf® i 
-'»l<5'» ^I^BT c*ff^ 

^J'1‘MM'(I*I 

^ifSI&Rc"N *wpRr c"*HBr 

-c*l1c^if1’®rtBw8l5|f»iBBr _ 

t ^>.8 

'»jf|C'»ii c^tai 8^° 

Oft*t <raRRi ■^-'b 
Pli*1'*Bl tfWPBT 
wwa '800 O'vN ^?rNif TK I 
-t£l ^14»II’IHH ^rf5l& 

^[1^ ^|«f5 c?tfe^ C*H’5 C4 
I 

-tipsIW 














•t. t»iRi (Start the valve grinding machine) 

^ Tjw ^ I 

^ ^ 'ai^m.lw <i(FTa||^R»^ ’""ipfirW I 

RiiaH^lSI ^ 'yiiitti ^t“i5 i 

-^N '(ifll 5tar atRR»t ’^ts's i 

-'ttl'i ^k'9ii sR*i ?tar ^fef ’lifltti 'ol*i'o Rw ’jRft t-^lw ^tK I 

-'VWfl h51'9w ^ alRIwK •n**lK ^ I 

R’i5lt's *(W I 

'1SiI«{,'o 'sl^n’Ofl w-'i I 

ii.« 'BWCWI P|li « »|T1T^^ *mM I 
(Cut the valve seat) 

PiPittlii ^ -^tPf (Place the cylinder head in a suitable place) 

-Rt"l^ <*<i I 

-\H arl'elii 'q'sh ^TI^W, 'e*llf^ 

CBRot, RR'tblH JUIlauM aw-stlw 

C(ic«t '5?'o|w I 

-iiR!f& ^liTsr 3T*f n *lR *t*FK^1ilT 

Pll**l'*|il I 

-’S?ITtir"SW PtPl’eln •f%FR’^ I 

(f^nr C*^’^CiT •IR^N I 

-’®t*i® e^csRT «mti, ^1^ 

(SjW a^W“l ^PPT/BjHI^ ^t*i PT 'o|«5'»fi! ^iT l 

'»l*i'B Jddlfl WH 'sitl^llW (Select the seat cutter according to valve 

seat angle); 

-'»l^'8 *1^5 t^lt*lfl *lRl||’1>lt'S| 
w)*!® 

*||^*ii> R^|i>«i -vs I 
-'»!'!» C?IW *11^# fifC^ 

<pfiiw '^1^ ^fCI-a I 

-^I'il »1"S|»l|fi'B 

■^PS C^IW '5!»'»lw 'S(l'5<ptwl 
•Pfe^fStQ I 

-■Pt^ RPlftW tftwii BHJ S'b'’ fff 
*ft’*r a PiPiwN 
05“ ^lf& <p|i>|wii *rM 

R^Im ^ I 






: HA 





^Vbr 


'Sjo” «!Rr Rcwi W ^pIwIii Mi 0*1 ^ I Slwj^lu ^fStraRf ^ 

-5*lu|iit<v CSCB <3JC*I "^1^ I 

*t. 'a|»i'B All? 4l11*^>1*^:j^*l (Perforin the valve seat cutting): 



-«W*r *11^, ^H^l'olw 

-lii^ ^n <iw csrcail^V^’ra*^ ^ilsi^ 'HwtB i 

-'{jo® 1^^ *n*t Rtbs *11*1 »i'9*<Mt*l« RRc’q «/8 ^ star's 1 

->iRRf '4f5f3 'SI'B'GB »rW8 *tt*l '^CU *11(^11 '0/8 ^1%?r^S*lCRr’af<?lCT» 

5Rf PtPiwh ^fiR 8'{j® C^W « (t ^iBitiw 'srNTSI W1^ ^ 

I 

'{J PlPl'bH ^«R^■'5t^ <^|lJIW4 Oi® 1^ Wlc*jl1 *tM%i5’lW*T w« 

^la ^Rw <si^ I 

-tiR# wl'^|5i t«|«i|o«i ^ wf wMI I 

*ro?,^Vi^’sRw■>i~»ia^ I 

-il]^ *r<iit%C® ^iR3f '^'5 ■’TSf *lMlW ^ I 

-^\^*i >l**^j^ *pintr ^PT'o PiPiwj^i <Rl I 

ii.8 Ul^'B <II^Ul^ PldJ^I dflU «tf^#|4 *inw 
1^ '8Wt'!K| '?j*lT arfj '8 ifl|l>Up|v» 'St*lN'a 441 ^Wl : 

-(£|f|j '»|fj'a^,^ 14 Wiil^*i 'a|jlw»M 

-W®M^ jBRi « (3t-^^ *I1W I 








^T« PTt*f *ttW I 
WBf 'Q 'oin'o ■^SBT (fl 

t,*TN»1\<?. '*1^ ^ I ^ S'?}© C® C^ « 

C*lBfW, CSrf^CT 8(^0 C® 

^ sfll^ I 

(Valve stem 

stikcking): 

®t*rs 

irtK'tolM ^ ^ ■s^T I 
-'o)»j'o ■^I'olfi^’olw I 

<11^ I 

-'ol*j'o /“Bi® ^ *itc?r I 




^ ^ ^ 

«tT»®l5:1lf^‘®C5 wl*!® <11^ « ’o|*l'o 

C*JW l>Hlwl ^ I 

*t. ®®t 4 R]i»/<lPr^ (Over heat/burning Valve) 

*niiw «in'o ^ ^ i 

>FW: 

-OK® ^t*!® ^ 3 ^ #Pf W 

-^3wf^ ®1?reer ®1^ % 

-OTW 

-'ol^'o ■® 1 ^ ^ ^TUf 

^'ojlPr I 

e|f^®1? : fH Bflwl?! «|»j« '^1^ ’Sil? 1^®fr 

<nc®^ I 

®t«t ®l*i® (Valve deposite) t 

»i«ic'e *|pf,'sra®rf^’n^ jic® 

«ftC®,'^IK® 

-'o|«l'o CTSst »ffe® 

«i‘l 4 'p|R«) ^ PTC® *ltca‘; 

-'oulwwfl «lvi'o| PTC® *tlca,^®Tlf^ I 

ellw^plfl s iirsi®H^ ®t*l® 





ft® : ii.io ®|PK®I^ 


Tpfr-«‘\, 'ai®itnift®-^ OT-io^r oaf^ 





WsftiH 

'= 1 ’^ 


XRm *tm 

CT t4lwl 'SlJUb'SH^teWt^^ ^ '51^^'Br^ ^i*r^lll '^t'l^nait? <p^vo'^ Ru(H 

^ w- 

C^) iJlUlRl^w *lll^l (Testing the Battery Performance) j 

blCi^ « (flWfl ^Ri“H ^^ti!»l|s|‘liH 

■^Rlt H^l^l ^BT ^i^r^iRwl left's I 


^jro<a.i| 'ifip^vs <|jlt|fit4 'SIl'iNWl^s *lfM 

I (?it5 •ft "Hiiiw *1^ 

'Tt.wl’l I 

c*rtJc!Rf ^n^BFssc*iw ’1I3 »iH cb1^?!cs pnt 

I "^il^ <n 5c*Rr H Piytew h 

ceit^^ 'iiPff mw 'smj si^HwWJ I «^Rr CBW 
Rpt wniftw 35*t 4H*I '8|*|»I%H’14^ CSRTPl^ 

^(,>9 I 

C>||15MI ^l^iPRl jJllJM SMI 

Pic^CFNc®^ I JttllBttiw *|ini >o/>e ««t 

ifll?r ^Pr ^iM^i ^t*l '®T 'a(*pi%H’l44 



IBar s S^.i Cll'b 'aMa)?| ^jliilfi cB^ 



Car Fiatnu 




Ha gsnti^iiCTHras c«n?^ s-^i 


No load tost Switch 


^mnnoler 
'ranking motor 

'H.P.M'^'- 

indicator 

No load lest o( starter. 


tF3i 










tJiR 'atl^c'bPit e>il5^ (Setting the engine idling): 

^fai.»Mi 'S(|R^ 'Q ^ Pil^w|wi<i 

*H1^ 'Sft'*t 'S Iww *lQ'oj^f5 "*^11^ ?(W 

«*tji*r 'atjt'!»ietiJiJ 4w rfT^fffPT ■^1^ 

I 

sSiT? firca 'aiHlil ^ctW 

I 

'0 'oilW-'flit '*iw RSImmi 

I 

^ (f^sTO P'lC®?! *lf^ ^/OTSf ^51^ ■♦Ml.w'Bfl tpS ^ <*rt& 

^C'O RW I 

^•IGRT fStaRT ^ 'Sblto^lWU *lf^ ^^s?rc® ^ I RPllilil cti^stc^ 

'Slfe'bpll ^ « 15[5pm If 'i<jlVbarl3i3 -^CS 'ai^ «jo‘’- 

b'0®^fniPf'irsf-»fl nHt'o I 

5'^« ®(J ♦OlCT'fl MfilfsiH « ^ t'^'sI I 

’auWsjMB »IItW5 « UK (?fW aft 1^ (Diagnosis the troubles finm exhaust colour) 

'aul»|«rct? %n« ^ ^ C5^ ^-’arca*r c*ir?r 

I w'dw ^ 'aitii*! 8lwcMs '^1^ ajc®iiffB^'^?re®'5j[^ I 

’4llW8r»6 allW5l il^^TWT ®t^ "SIW ^ ulmirifiv « ^wl«tt*i It R<ppIii 
« M^u\ ®T^iC® *nt?^^spi^<‘*f^tRn^t®^tC*f^lWT ^Uff 

c^W^ltCJ I aft« «lfo4lii %s 'silwliHl ■®aT 

ai c*TM\'a*‘®aT^W^ I 

^<rBFt «ijn?R[ ctf^ ^ ^ ai<i^ anwii to ^ m, »r«coBt ’wrw? ct, 

C5?|BI 'Sltt WilcVti ^jP® "^K 'Stitt «IC^ I *UPlwt "it ■555 C’tBT ■’Ttt*!® ifl 
tl^WUtWttOTl l^^tntaftt^^j^t^tWH^tOT, ifl WOt^PTWR^ttr I 
-«t^l»R ^iwitrt® ai«tR?ttf C^IBTI tK ^ I vOWtlt ^ *tt*t 

^ic® ctM?f c#tr •fit * 1 ^ ^ tWBT tw ^ ^ I tBw^ ’uttr 

'aol’jstjt ♦Irfr aiI3Milt<i»^ H'li’s* <PW I 


Primnry S«jcoiK>Ofy Ciruiil 

./Z 


FlywIuuH Housing pcophote 



Timing 

ooginowttfi^n _ 

poMX Ummg light Sinil^ BlocK inRuiaiof 


1r 







i'S.i ^feF 'B'olo^Pi^ •»i'i(.^ 'erl»<c'» I 

^ffiFT Sf*?H'o l{5 ^lt*f ^<ll <(lti : 

i. ^■^'sn^'e'sM^?,: 


-'o|«I'o (3P^ 8<to CS all^l®?, 
-'o|«l'o ^ 8'Jjo C® 


-'Olefo C5!t^?:^S^ 

C^ '^g^*PT « 

-C5?5 ♦IJWWIJ ^R</H 

-C5^ '® I 


'^V55l| V ’’ 

5t«jR^ 'afk'llt>»tl wl'olw^p "^itw 



'^. tJfiR 'fl'wk^Pi?, 

< (S?B 'a 

’^«PlB[*f ®l>rw 

>3^ -STr^CSRI f^rsSs? « I 

^f@R?ra C5J5 'Q ’®f’1'HW*f ^tS t!® <3 ’Sf’PTRf't 4W, ^fSPT 

CEipR OSes}, '6^ ^fj^eSf? f«P©ST-tt?, 

«Rmf^^ ■^*Pf I 

®, OS^PT (W?® ^♦f5(t3*k3^ esfewf 'a'6t'S3(l^?,<i»<|«T ^>5Il1w I 

-5H'T<a‘^tfaR?Rr (asH’Sfr^ 'Q'»t-ii#kC!Ri afcaiW'^ '5:5, ’«T?r 

‘(Rfpnt^'^s ^sif»PPT 1^ spfp? w 'ssjPTf I «fl 'jst^r^ 









(iScgl^ (*>1^4 'sitpflM) 



iO.'^ CSJflRT BJHC® ^I4M I 

CSW5 '0'5RRf^ (Major Overhauling) s ■^, m'jlw M)l«pi» 'S 

^sjfr iilviJ PisiiH, RiilQ^ ^ •fl^'aiPRs «jgi^'Q 'aic4Wi1 ^aiK"l 

*|I5^\81 ^fSR/'»lli^t<I‘ «l»|^|'V)(^1^ 'a(|»ilc<i» CSW5 wln^Pn,"^ I 

CSWS 'epoln^Pn « ^ 'o«|ii^l*i^ws JiWIailf^ 1^ c»wl»it>»a '^laf 
^1 ^Cfl 'a((.*l<p fifwi ail^-W '8'ols^t « ^*11 RW «ttW I 

'SfS'^'S' «t1W GPPT : 

-l^riSi'ss a[j5 «I 
Pl’^'1 'Q1^ t'^i'S I 

W, ^ WJsT « % C5it> I 

-toPiw RwlRt, ^Pi'^ 

’lipT Fl’^*i, 1t^ « RulRt 

^wjtR I 

yo.'^ 

tJM t’P'T CSpfRr C»t^ *ll*llwl 

-C*IC]SI«I ^fifPRT C^05'’’*ft¥*ft»f GIC8Br >I|^C*U 

iSI’I^IVi^ 'a(*t»lW®I ^ I 

-ftiaBr^jl?c*pii?r c’t^iitOT'Sii^cwRuwtfi,^ 
c’liStsr tfwpRf ^ R^’lb'i ^ I 

-ItoCBW^WPRT 

WjOT CKplI^l C’lcew <Ml ^ I 



1 sr"* dw fJi^WFU* ^i 4 -n(i 



t >o.ve 








-ftww lilii oepitir ^ I 

-C«Pl1^ cMBtw PiPl'&IC'iM flW 

-C'lJBRT'slMlir« C4,1C*W ■>H!lWl’l «tc*i 

Pl4 


«Hw I 

^w*i ^nHii ^1^ wicfll 'ol'i'o Mlw 

’iW^sW I 

-■* 1 !^ wiwi win's* ^ 'si^t'i lirf^r hI“*i/41'!» 

-c*fi5t®T c^car C5t^ *6 C^fB*T ^St»J® ^tjPT 
1^ <il'®h I 

-^I*T 'S|J|Rw|19 ^IUIh jfl^ «|^’0 

<illw 0H!nfgi>r WOT) ^ 



Wbr awlti^MM « C*fiSt»f W»PW CEWiT CBi^WM 

-C*I(SH ^fSiwtl wear 08pfRl t»|o«t Bill’S 'S ^I'Q "Pt^.t'W *iw Ptw 

•tra^irc^ i ^TOiRr «iN(3Hk 'swu.H Wi I 

cfl»ii^c*t«fc5cn*w I 

^ ^sp’SpH OtpTiBBf *lI5»iH RyrH I 
-liRS’iWf ^(fo GspTBr c>lBf 5tw*f^ aj^lSai 
(to liRT^DUr C*fC0Bf'*IjP'Rj1*lPT’5Ml^ Herw CSplUT 
I 

<s)^ln tiMii^ ’^l^po* dIh PiPi'wlii wcar’siiar 

^|b| 51 1^5^ iV ^ats *lR 5-0-8-'^ ^PT 

R»i 1^(11 PiPiwiwn ijlw *nBf I 

•I'^Iit'B 1^*1 'I'lH PiPl'SiWiI ^'iW5> « 

ilro "51^ PiPiwIwfl cBc*f5 'aulvaarl^ ^ I 

'S(l<llfl ib-o ’<lfiiw ^ Plpiwlwfl CB5*i& 'a|j|'»'Bt|'»5'51**lK^ I 
-i£l^tw ^ifSR 'a.fiw s^t'Sil^IiJ 'Bht’Ofl iSc*j6 'a|j|««rl-^(,*iv •n**lfl ^ I 

^ PlPl'ilWH C^ SlWJ^Ii! PlfSl'iltiW •!?[ btif tfffPRT 

wen eltvsj^p tiCJK’s^ -IjI^Sw i^o 'ai^pllW cSC^^RlOTfl^'^ I 

v PiPiwifl c^cir«tf^^’iii^’in^j»o'^ilcs(iB5*i&^iTl®®n^'^ 1 







-I^PRT (iPTfl R'H91 'o ^hl ^QH u»tH& ^'oln I 

^*1 ▼«« 'au|vB'Srl'^t»|VH <l'l4s*lG’o| fiH'TH I 

-^RfWSl 'ad^t'Bpl^ FHw» ""N, e <l*ll.«1l ^li(l Sjl«wt<p 'Jsoo-broo ’aflnFl4*r-<il 'P'lW 

RmmI I 

-'bIuHa 'iRT ■IW "BM pTtH 0Wf®t Htiivh ^ ■Wr^^^tPTIfW •Riif® ^*Hr u»Pi»<!. 

I 

•Rsf^W oe|l,«i^li* Pipiwlwii tflfj-nh uipiJ^, ■»|->1n ^ I 

-C*Pfl?r w^I»( ^IwliJ ^ tii^ '“wj 

I 

•PfRiaFCsr ^fifPRT 

-IBar (ti (iRf ^u1?r 5.i(.BM''i>fl/fi]lw^ c^Jw wf^iRf c»l'sf%(t i 
-RUltfl^ Pit'B'iw 0ic«t RPi^ 

’o|«I'o ^ I 

'L^p 'Tte tii^RfBRrlroiRi 

'a(jl«»|«i»IWM Rcil Pl4 Rlfl’fH <n i 

-*|R RUl^ (^'fl «tt5^ wlU <f9 I 

-c^piRr c»t«f PiPi’ftW Alt'* ^ i 

-fiiPiv iliPr c*l*ilii ^'9' ^ tiR?. t'it'BM RiJiflw GI»nw ^ I 
-i£Rs^ '*lmt«(.'o'^ *1^51 RPi’bImiii CKplRr C't'Bf '6 ^JiR (imIw TW CKPiRf Viltf ^9 I 

-isi^lR^ PiPi«l<i sit'oj^liJii c^cn «si^^ *Rs% ^^pfiK ^csr tSPB^ 'n**lii ^9 i 
^H/5,*itsR*^iiyRRt'Sit’t ’1*15^1,'®' '8 ^wn i 

-f^c«R («pra m *iRR R*i91'4 *iRl «i^pM*t ■"»t1^ ■fll’I^Hcew'B^yRlISt i 

-«|c*il'etw I'btiew ^«i«i PitJ®*! laRn.^ I 

-^fipT ll? <pwi ^l4'S*lRi'B| ^ I 

-^Iwwn R4]15'8 <pt~«|-»n.»m HfiiiH ^jfK 'oulvs*' c^PT^il'a i 
(il1& sjc'oj^R PiPiwImhi ff% ^C"#PH T*i/wPf 
^fSprlS^^I^ I 

-fiRnWH 's|il'9»IJ PlPlwIfl PlRlwkH ^R iO% Wpl/'T*! 

'*1^c*l ^t*l® I 

-^R **1^15 'st’f 'oiw^ ^») *ft'S9t ^lii, *iR*i Rw 
(iRt <Pi."94'l'1 ^l'¥(."l 1^ ^ Rt*f“i '^'QT I 

-^R HHHiPt 'j.R PiPi'bIw 5| "PH 'sKt'l Pl+ TW I 

-R<|R« bW *ft«?lt C*tw alWlSM «W1?r I 



tfer! >«.*i 





t’l'BT's Ruin i^'®! '^('^•i 



I 'sR 'oiHt.'ni -^hw ^ "siwi 1*1^15 

(.^wilt'll ^Iw RR>i( *nit'ni Ruh, c*l'0t, 

■*Ot?r -ni^wW <ltlT I ^ t.-ql'^lww *ftf^'®JK 

'1j|(p*i*i^*iijt»i^ •Ijk'i"! ^*lt’^ ^IttT I 


Thu AC Do(u ih 47UEiU'ril yUi\ ^1 


ffcK i iS.iWff 


c’let/R’Slii«i 

tbjH 

'ail^R^p {.*il«fl»tlR« ^jK c*f5f, 

ISjSi^f,^'^(,*iv«Pi»i*ih "il5?Rw 

nIIw s[HIwI ^vo '0(liT9i ’tll^ ’iGoH'il's 

RRm Ji^b « ^ic^iPk tbjK 

Mlt'^ »!«• vttw* I 



fBar i 58A^*iBP‘rt» ^utPPT 


^'*4k 'ail'lfi^ *lt1^ tbjM (StP^ «ltw |Tapffi£R OT 

^•uiijt*i^ ’illw, '»lfl ej^lS 'olPi^l fit& Will 

' fj o ■ ^ 

_ 

-lEW*! CTPS»r C’t'6t/Pi'5l<l ^^iisTtrjt r^ij/ 

-^cB-'inamc'lBf ^ ^7 ’|«£3 o« 

-^ffKwa»r c»f®f ^lL^ITT" 


Til* twnoiii! luel gsu^s 

-tii»1 'aiilt'ttlR'BH-t'el^R'BK ’a<W4 fitif-Mk i Ifeir: S8.«^ wUh »w-i e*l«f 

c^(t*lt 

PipSctu ^if^ 





fiCSlST*»Ci 


^^^'VaTAc;^ 

"—PtGULArOR 


Tocnft^nGAUGfS 


TO ICNirKMi 
SWITCH 


Iha Nmoiol luot ^3i^6 










^RR^Tl^f m^W®f Pl'oln 

-^,’WIP# 

-cafe's 4 c5h*ih<^ 

-«iRinf 4fe“H bi^«i%<M*t 

<^Rini/C^t^ »W^<llt^'S fe^*t pl'ols 
■3[ •il^M'*i, C3iw *ii<if^c^<i *oTs <rNi^ cCTt<f^^rt<f *n^5i^ 

-CBfec^/CJTRI^ Ca>H 
^wjIR I 

f ca»i c’lsr s 


^.^aRo^c»lW! 



<t.lJiR(J5"fllcrelirc*N! 



fifl I >«.«» tU—II mibHi C*Iw 


HIRmi 




1iaf I >8.1r <llli|f4lff^ rtw 


Prw>c4>»« «*• m*Qrt*«iC trtduellon 8— 

drtv«»l>all (Udi^Qcuii (?) |j*Mn«n«ol I3I 

conuol ■pfMiQ. (4) rtMiiiU* • iiiUium«fit 8h>iH 


Hwkiftlsia 




■^-«br, wldflCJllIB'a.^ CaR 


































•. tJ8R^arc5«r cst^iRr •<lfi : 


ftars>e.>o w t^cul Wm 


WAt irjIMl * < A»AI 


SWITOI 




III 1-1- 




£ 


fSar j >8.»'are?i»f GipTRr^na^iwf^'itl^ 


It '8(j|Pii»w 


<OMTrq 





t#H I >8.H '®('®l ^JlfSfUfil/ l^’WBrfSliPta 


>8.’0 « cq|q«i|f1^ ■iHt'* *IHW I 

^sjH 'SRiCR « ’p*!^ *n*i%f 1^ ^rsjH*i]#t^ ■>1^^ 

^ TRiPiw ^ <^jii3ifi<i to ^ i5i<K (?ic*i 15« Tsnl^ ^ 

^jfBl§ CTC»|fB« iSlPf-^Hw ^ to ^ ^ 'iwlii'o UlPhWw 

^5rrc^‘’K!PiT*t1^c®^ I 

-■^CSK ^j|^c<M calW^ fiH'sfSfl Rr^« 5n^5^ I lij 

*il^l5 C^IM ^^'qlS'o ^ CT wlcil ^fSTOf •x’q'iT'il '^'Sc'o *I15S I 

PPIPTI cvn?Tt ■’^1% ^iw'e ^jyiw 'ar^^t^.wii ^ror 

♦I'SMJ C^fhfRf CStt^CR I <H *ttBr I 

^ll¥tT5 «trt^ W 'q|«»l*l 'S 'll^^'iHWl'U snw I 

^VWlK«|t«|'BfW 4!|WJ^j5 Sjll^U^ *|fi>|lt*Rr '6 ^tt*ll8M ^.M I 

-wjH wlt»ll f^fURf, C*t^ ^ *ll^ 'aiwlBt) m^c*l a!j««^)nt^ ^RR^Tlq^® 

^*Tlt^ TBRrWRT Rl-|JJ»yia|d5| ^PRsflaPt^RT -m ^ CaRlRrs ^ WRT ^ 

%]»'e I 

«jt'ojs*15 <*|wil'Bf^fl'9l, ^l^^lRwl 'Q ’6<r'^ ''I'Ht^ 'Bfi’it's I 


CNG, LPG, EFI 'aiCTH 


CNG, LPG C#1*r VHl® •tl^W I 

1^'S|*llBT/ei*lPlIwr isi^HWII ^ 'OnJJItailfS'O^fSft'W TVI ^It4^ wlw I ^’^*ilw C^ujl*! 

^ 0B%l1»r CT>K, CBf^^, tiffin# ^ 

Weal’S vf.'o OT'lt I 




StA CNG, LPG, £FI-iiRr alwW •IHW 

aWw 'OT*r ®RS'f'* PlPl«»lfl *61^ 

*l1^C*t I •ulolflH *Ij 1^ ^t^'ll'et)/l«i^w OKpIRIP?^ *BPf (et'lUlwt) 

^ tspflsi ^ I ^ tKpifii 1^ ^11^ c«>w ^I»i11^ l^^cmpR 'si^tiBr *li1^ 

GWKPTBbW ^=1^^ C*ffGif alC^'^'Br l iSfWDU *lflC»M Oiwfil WlilH C'ICSM wc«f £WW PWt 


^ I OW1?r *tll»l PlPl'fl»l4 «tfacw 'afl^l^l 'afl^'a ’0(4*(ltil ^OO ^ 

CTIW floo <|fl *PW 4.UI mw el'lPlIet 'W "BM io CStW* i8 ^lu *PW ^.Lll '<t1W I 5 '^m(I'» 



^lc*t (iRl'SPlimBI CbVlM «|M"t I 

f5|4l>M tMlW S'* '^I'llR ^l'4lC»l^ >llwt13|6|is 

wRwiw ^fiR PlPielw «(wH i 

(flWM « ^I'slpw 'Old’ll'* i^si 

^psiesi i ^Ibm PiPi«>Im S'* i^l'ilR 

'aulMep® c*tfi?1^c*ll\gt*ll1^^sc*t OTr’^'*Jlir i 


ftaj : jt.j PiMinSt blPiw +Hi I 


<iR®C*f 'ai^lflWlS'® ^Cil»l BiPl'a (i%ijHfBf/tj|<li*(iw) s(IW I 




















\0oo 




CNG, LPG, EFI <iRr etHw I 


pIPivo 

i. '^hlR ’*1^ ’§«Tll»[f1^ 'aiw^ ^ I 
^ 8|c?il'eti ^ I 

vs. I 

8. a|^l*iw IJSRlTfW ^ 

«lJHb«l«l atwtsR ^ I 
<^. I 

<ii. Pr<irsi%/<awPlfif PiPi'ilw^ 

H. '$*nisj4i4 TwW 1%*d?r csRrm « 

V. ’Sl^ ^ ^lt«?t1iT CTOI ^ 

I 

i». 


^HT ^(.?i»i {f«(,Brn/C*nSt®f) olPi'o ^fipT 
i. I 

C^Pf ^ *iail?E*l^ sjCHtst^ ^ I 
vs. I 

8. -^^RlTfPP ^ ^1»tlt^ TO^StH^RT 
atc?rt5PT'^ I 

«■. t’p*TB?rstisrt®f*T^^ I 
'!j. iiRIi*f ’llt’T PiPiwk^m K|(.5ilBt»i I 
■^SCT rster®! ^ tHUjh 15'eji'^h-(iRf 

'^. wtil*)'® 'Q o’fHlw’f'f ^15»r 1 

V. "Bsii? Clears 

«». ^TtQ^ tRiRr ^ft*w t%*nir 

[>H^ *0 '®'Ol»| •^'S^ ^l^t'O 

^ I 



'0 t^wt'i^p I ''5^^5HRr '^fi'o ^It®^ 


Hc-v? R*<|il i>l«i^ 'Q <i|i3l(.<p ■'lit 


^'4|p»-»l 


i. Pic'S*! i 

PlCs5»| 1 

8. PlPl'Sl^l C5?5I 

<t. i 

'to. i»lc»ii»lU^W ® I 

*1. UjIC.'i'G t^illM*! •>l>|i!il«MM I 

V. HjI^pU '0'^sjTsr "IjIimJ ■ilf«Pi>?<p<i*l I 

«». ^fSFT I 

io. 'o|»j'o 'Q 'o|»j'» Pr5 I 

ii. lu'5p!c<p5iH 1 
'0'o|<l^Plt,'S*il*l I 

i®. Wwtm R(^ C’lw 'Q puh 1 

i8. pTtiHlw, '0 I 













Pi^i Pra (?f»r 



'flu 'S ^iJc«i ^ er'fi 'fllH'lH c^fl®ll^'^ (?i^1w 

>oi6 ’5TW-^^^ (d?t^ ^8 ^iFa^) <P1?“^ 


^oso Pw^rf o*tw *Mstwi'®il ?n?rtw‘f >i?wi?i 


R^lsjctu R's^:*!^ etHi 











